(19) IttJSittnRrWMttH 

(43) SRB^HB 
2003 *f 10 £2 B (02.10.2003) 




PCT 



(io) mm* 
WO 03/080633 



Al 



(51) H[gftfr#S 7 : C07F 9/59, A6\K 31/675, A61P 3/10, 
5/00, 7/00, 7/06, 29/00, 31/00, 31/18, 37/02, 37/08, 43/00 



(21) BRSUHS#: 

(22) HBgtfJHB: 

(25) mm&mtDmm: 

(26) mm'AMoms: 



PCT/JP03/03534 
2003 *£3 £24 B (24.03.2003) 
B*I§ 
0*S 



(30) ffiftit-T-*: 

#1112002-82581 2002 *£3 25 0 (25.03.2002) JP 

(71) U«A(#BSR<±T©»SBKoivc;: B*{bJB 

(NIPPON KAYAKU KABUSHIKI KAISHA) 
[JP/JPJ; T 102-8172 mSSB ^FttfflE S±J?.-Tg 
11 Tokyo (JP). StfflSA »±«3<b^&r££ 

(ZAIDAN HOJIN B1SE1BUTSU KAGAKU KENKYU 
KAI)[JP/JP]; t 141-0021 mSSR S JHE ±*I$HT g 
14«23# Tokyo (JP). 

(72) S8W#;fc«fctf 

(75) sw#/tijiiHA f*si^^i>ra>^;: ppjsb at* 



(ABE,Masatoshi) [JP/JP]; T 1 15-0041 ££85 ttE £ 
i! BT 27-14 Tokyo (JP). ^£ (NAGAI,Masashi) 

[JP/JP]; t 188-0003 ££tfl IlSf #11011-34-3 
Tokyo (JP). llJ* S — SB (YAMAMOTO,Keiichirou) 
[JP/JP]; t 1 15-0042 M&U 5g 283-1 7-1-303 Tokyo 
(JP). Stt f§ (NISHIlVtURA,Chihiro) [JP/JP]; T 
261-0004 TH* ^ Sim H^SS»i3-15-5-504 Chiba 
(JP). 

(74) ftSA:3lttflS, tt(ASAMURA,Kiyoshi et al.); T 

100-0004 KK»*«HB**«r 2 ti 2*1 

*^Brtf/U3 3 1 Tokyo (JP). 
(81) Jt^SfSlty: CA,JP,US. 

(84) 3 - □ y J (AT, BE, BG, CM, CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, P I, RO, SE, SI, SK, TR). 



j= (54) Title: NOVEL $G(A>AMINO-N-(DIAMINOPIIOSPH IN YL) LACTAM DERIVATIVE 
5 (54)£BJJ(7>«ft: IrSff-rsy-N- (^T^y^X^^-JU) 7^$Ag»(t 



m 

© 
o 




(i) 



(57) Abstract: A novel Of-amino-N-(diaminophosphinyl)lactam derivative repre- 
sented by the general formula (I) [wherein, for example, A represents hydrogen or a 
substitucnt such as lower alkyl; W, X, Y, and Z each independently represents hydro- 
gen or a substituent such as lower alkyl, aryl, arylacyl, or arylaminocarbonyl; and Q 
represents -(CI 1 2V (n is 0 to 3)] or a salt of the derivative; and a therapeutic agent 
and preventive for marrow inhibition, a therapeutic agent for infectious diseases, a 
leukocyte enhancer, and a dipeptidyl peptidase IV inhibitor which each contains the 
derivative or salt as an active ingredient. 
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p t°A7 5 7 # A#=A) t°A) 7 5 7) 7 ^ =A- 2 - fc°^ ]) 

(51) (3S) -3-757-1-757 ( (2-7i=-^-l- (n-7p 
fc°A7 5 /^Atf'^A) ^A) 7 5 7) *77>f^-2-bf^!J 

(52) (3S) -3-757- 1-757 ( (2- ( 4 - t K o * >y7 x. - 
20 AO -1- (n-^P fc°A7 5 7^A#=A) ^f~A) 7 5 7) 7fc*7^-A- 

2-t°^y K> 

(53) (3S) -3-757-1-757 ( (2- (3— I'^Ki'A) -1- 
(n-7*D fc°A7 5 /#A#~A) ^A) 7 5 7) 7 ^ -A- 2 - y 

K> 

25 (5 4) (3 S) -3-75 7 - 1 -75 7 ( (5-75 7 - 1 - (n-^P t° 
A7 5 / # A^A) ^s^tV) 7 5 7) **7^ =A- 2 - fc^y K> 

(55) (3S) -3-757-1-757 ( (4-^7 = ^7-1- (n-zf 
p t°A7 5 /#Atf*nA) 7^A) 7 5 7) ^7^^-2-^D K> 

(5 6) (3S) -3-757-1.-75/ ( (2- (5-^5^/*yA) -1 
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- (n-^DtVU7$/*M'-/U) Ji^vv) 7 5/) -fc^yj-fr- 2- fcV< 
(5 7) (3S) - (7*^yU7*y) **7-f=/>-2 



5 


(5 8) (3 S) - 


3-T5/-1 - 


-75y 


(7^~yW75y) 














(5 9) (3 S) - 


3-7;/- 1 - 


-75 y 






4 2 - 


t°^y k>- 










O J / J- 


— 7 * y 




10 


y) /fc.x:7.f ~yU- 


2- t°^ll K> 








(6 1) (3 S) - 


3-75/-1 - 


-tr* ( 






yfr^y 4 n/U- 2 — 


e^y 








(6 2) (3 S) - 


3 — T 5 y — 1 - 


-75 y 


( (4-fc Kndri/7^^^) 75 




y) *^.7>f— yU- 


2 - t»^y 






15 


(6 3) (3 S) - 


3-75y-l- 


-7§ y 


( (4-7U7x^) 75/) 




7f;X7^ — /U— 2 - 










(6 4) (3 S) - 


3 — 7 5 y — i - 


-7$ y 


( (2-/f/U7?/7xr:/V) 7 



5y) ^^7^^yU-2-f^!) K> 

(65) (3S) -3-75/-1-75/ (4-^W5/7i-^) 7 
20 5 y) *^7w-yU-2-tf^i) 

(6 6) (3S) - 3-75/-1-75/ ( (4-*/^=lf-/7i^) 7 5 
y) *7>7^^yl^- 2- bV<!J K> 

(6 7) (3S) -3-75/-1-75/ (. ( 2 75 
y) *^7y=>-2-^!)K> 
25 (6 8) (3 S) - 3-75/-1-75/ ( (4 -/ Y**yb)\si£=-)V7x.- 
AA 75 y) **7^=yU-2-fc°^y Y-y 

(69) (3S) -3-75y-l-75y ( (4- (n-7n^75/*^ 
xtf^yv) 7^-yi^) 75 y) -fc^y 4 2- tf^y K> 

(70) (3S) - 3-75/-1-75/ ( (4-^n7x-^) 7 5/ ) 
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**7^-/W-2-t: 0 ^y K> 

(71) (3S) -3-7^-1-7^ ( (4-v/7;7i-/H 7^) 
7 -/u- 2 - fc^ y K> 

(72) (3S) - 3-7^-l-7?y ( (4--M7x^) 757) 
5 Ik 7^7 4 —JU- 2 - t°^y Y> 

(73) (3S) -3-757-1- (3-7*7-^7^) 7?y*^7y = 

/u- 2-t°-<y 

(7 4) (3 S) - 3-757- 1 -75 7 (^o^#W5 7) **7^ 

2 - t°-<y k> 

10 (75) (3S) -3-75y-l-k^ (7tf/V757) *X7^^-2 

(76) (3S) -3-757-1-75/ (7tW5 7) **7-f-yU- 
2-t°^y 

(7 7) (3S) -3-757-1-757 (i/^n^fy*/^-/l/7 5 
15 7) *^7^=yU-2-tr^y Yls 

(7 8) (3 S) -3-757- 1 - tr* H^^757) *^7^=;l/- 
2-t°^<y 

(79) (3S) -3-757-1-757 H77^;V75;) *^7^-yU 
-2-fc°^y 

20 (8 0) (3 S) -3-757-1-757 ( (4-^f^77^/U) 75 
7) W7-f=/l/-2-^5K> 

(81) (3 S) -3-757-1-757 ((4-7 h^-O^^M 7 5 
7) **7-f=7U- 2-t'^y K> 

(82) (3S) -3-7 57-1-757 ( (4-^0^/^) 7 5 
25 7) **7>f ^A—2-fc°^y K> 

(83) (3S) -3-757-1-757 (777^/l'75/) **7^-/U 

- 2-t°^y K> 

(84) (3S) -3-757-1-757 (7x7^>77tf;U7 5 7) 

74=.ju- 2-e^y Ky 
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(85) (3 SO -3-757-1-757 ('> W-*>f ^7 5 7 ) **7^ 

(86) (3S) -3-757-1-75/ ( ( 3 - 7 x-Zl'T' P/V -f ^) 7 
5 7) ^^7W-/U-2-tf^y K> 

5 (87) (3S) -3-757-1-757 ( (^a^UT-fefvU) 757) * 
;* 7 -f -yw- 2 - fc°^ i) 

(88) (3S) -3-757-1-757 ( (4 -7^D^<>y*^/U) 75 
7) ^77-f=^-2-^!) 

(89) (3S) -3-757-1-757 ( (4-=hBKy'//f^) 75 
10 y) ^7^=^-2-^^ 

(9 0) (3S) -3-757-1-757 ( ( t -^f-J^T^M 757) 
^^7^ -/v- 2 - y K> 

(91) (3S) -3-757-1-757 ( 2 -7V -f/U7 5 7) **7^- 
/U-2-t°^!) K> 

15 (92) (3S) -3-757-1-757 (N -xf;H)KK) **7^ 

=vU- 2 -t°^y 

(93) (3S) -3-757-1-757 (N -7i-/^^K) 

(94) (3S) -3-757-1-757 (N '-4-7o^7x^!)M 
20 K) ^^.7^-^-2-^1) K> 

(96) (3S) -3-757-1-757 (l-fc'ny^/) ^7>7^-/W- 
2-t°^y K> 

(97) (3S) -3-757-1-757 (3-?7*/l) *^7^-/V 
-2-t'^y 

25 (9 8) (3 S) -3-757- 1-757 (1 - ( 2 -*J\stf* *s\£xi D it 
7) ) 2- t°^y 

(99) (3S) -3-757-1-757 (1 - (2- (n-7°atVu757 

t-pyv 5 /) ) 7 ^ 2 - fc°^ y K> 

(100) (3S) -3-757-1-757 (3- (4-^=Sr^77y 
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vv) ) fcxy -f =:yu- 2 - tr^ y 

(101) OS) -3-7^-1-75/ (3- (4-n-:/nt?;W7S y 

#,u#^/0 f-r/y^y) *7 7>f-^- 2- t o ^y k> 

(102) (3S) 7-l-T$y 

(103) (3 S) -3-n-^P hT/U7 5 y- 1 -7$ J ((n-^ntVUT 

(104) (3 S) -3-n-7°ntV^T5/-l-T5/ (7ir^T57) 

10 (105) (3S) -3-n-/Dt>757-l-7^/ (^y/>f^7 5 
y) ^^7^-/1^-2-^!) K> 

(106) (3 S) -3-n-^P t°/UT5 y- 1 -T5 y (N '-^yt^U 
>T K) *^7-f=y|/-2- tvsy K> 

(107) (3 S) -3-n-7°n tVl^T? y- 1 -T $ y (N '-7i-/^ 
15 K K) ^7 7^=/V-2-t^!J H> 

(108) (3 S) -3-75/-l-^75 J 4 -jV- 2 -^t Kb 
T-^tV >- 

(109) (3S) - 3-7;y-l-^7^^7^^V-2-fn!j^ 

20 (110) (3R) -3-7^/-l--y757*77^^U-2-tVi| K> 

(111) (2 R) -3-7$y-l-v?7?y*77^-;l/-2-^Ut Kn 
71? tV > 

(112) (3R) -3-T5y-l-^T5y^^7^-yV-2-t°D y v?y 

(m^>^*±a»kJK5c£ftT^5Q#- (CH 2 ) 3 -Oa-T5y-£- 
#:7P7**Afc£) irLTlSA^^, -«5fc (2) 
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5 



7 5 ^*r#»U (.3) 



20 t e r t h ^^^**-;H/i^©i>/W^ - MOM!, 



(3) ©AtfiftSfcTA^/US, MT/K5r-yl-S, XliV^oT/l'^ 




H 



15 
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22 



10 




(4) 



(5^<DQ, G, A, W N X, Y£tfZttlfflKfcefc©ffi0"T?&a'. ) 

HRa (4) •c*$ti5^«j^*5v^-c, v;r^*^7^/H©i^ij:^ 

15 ©^7^ y*^7^-;Hb^ (#i2 0 0 0-3 2 7 6 8 9) fcEHSKl, — 
^^t'7^7ax.6:il'J:^ (4) ©MWli 

^*vU7S ^^D^T^^^r^dct^, (4) (Oit^mtiT^Zt 

25 *S"C#5o 

5 y #/u#~/i/S£$A Lfc«*flc©*^ri, ^7$;*^7^ -yWfcSJfcfcfT 
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(i) 
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®%*%m.-fz>mmz*i-o &&Mk lt^r^-*^ mm. 

feiicto-r^^So mtmit£yw#-g\ -jRjd^ft, ^a-^, 
»#J nr v * -c t> «t v \ 

25 1-3 0M;%, 0 * L< ti 1 ~ 1 0fi4%<7)^/&#£<a tf J: 0 - i ** 

-m^ 5-100 ^Kli25~98 Sft%OW3bJ##£-£tfo 
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f&SESttilffi, imalRM-xo. ooi~2oom g /kg/0tfeD, Sn£ 

-^-C'ttO. Ol~5OOmg/kg/0, KKliO. l~100mg/kg 
/B, rtl£llI]^L<{22~5[EHC#ttT&^-f5o 

io fczmm^Lx, m&$irzfrnim<Dmz&ttzzb\z&<2x%)%:i!>m!8.2 
NMRfd*3v^-crtajaiJpf»jir^/i^»^t4, maw-* (D 2 oo>t#tt4. 

15 6 5 ppm, DMSO-d 6 ©t#tt2. 49ppm, CD 3 OD©t#ll3. 
30ppm) £S2JS<tL/c„ EMEI**fcJ:oT2o©«£tt* LT*W$ 

ft<5S£fc:«U T:-^5PSf9 A- f o rmMB- f o r m£#ttT, 

20 HJfe^iJ 1 

(3S) - 1 -i?7 5 y *^7-f=/P-2-hT'<y K>©-£j# 

(3 S) - 3 -^V ^t^^*/^^7 ^ ; - 1 -^7^/^7-f^ 
(2. 5 0g, 7. 6 6mmol) Oi^;-/M3 0mL) 
ilit, /*7i?VJ»m (0. 1 5g) SrJDaL, **«t»Tx Sitl 6B#M« 
25 ^Lfcm, *M&6 0°CT- 1 B*|HHt#t*: 0 

KjE5K*©fthii*ii*Lfcii, mmzmzmmi-, amc&m d. 4 2 g) 

9 7 %) £#/c„ 

1 H-NMR (D 2 0, 4. 6 5 ppm) 

3. 47 (1H, t, J=6. 0Hz) , 3. 46, (1H, t, J=6. OH 
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z) , 3. 35 (1H, dd, J = 10. 2Hz, 6. 8Hz) , 2. 01-2. 
09 (1H, m) , 1. 68-1. 82 (2H, m) , 1. 39-1. 49 (1 
H, m) . 

MS (F AB+, G 1 y) 
5 m/z : 1 9 3 [M + H] + , 215[M+Na] + . 



(3S) -3-^O^/U^-^^^-^T^y- 1-tf* (^^yUT5;y) * 

( 3 S ) - 3 i^vvl^^v^/l^-A-X (3. 7 3 

10 g, 15. O2mmol) Of h5tKB79V (60mL) ^^r^ifi- 7 8 
0 C-e^*PLfci^. n-y^uy^^A-^f-^IS (1. 5 4M, 9. 3mL, 
14. 3 2mmo 1) ^2 0^WttiTU ifit2 0^«Lt ftt^ 
X*±*isiM.<kV > (2. 3 0g, 15. OOmmol) OxhyfcKo^y^ 
(lOmL) 2 0«#Lfct, (4 0%tK^, 

15 5. 8m L, 7 4. 6 9mmol) ©rh7tKD77^ (5 0mL) 

U ^H^-T/^^fco rcD^^fcy-f T-f ^>HP-2 O (2 0 0mL, 
20 7K-^^/-^IB^tB) #7A^n-r HT'!»M^tTV\ B#rtk£t> (1. 9 8 
g , 3 7 %) 

1 H-NMR (CDC 1 3 , rtWTMS) 

7. 30-7. 37 (5H, m) , 5. 61(1H, brd, J = 5. 4Hz), 
5. 12 (2H, s), 4. 2 6-4. 31 ( 1 H, m), 3. 93 (1H, q 
25 d, J = 5. 3Hz, 13. 2Hz), 3. 48~3. 56 (1H, m), 3. 
06-3. 15 (1H, m) , 2. 9 8-3. 0 6 (1 H, m) , 2. 61 (3 
H, t, J = 5. 9Hz) , 2. 58 (3H, t, J = 5. 9Hz) , 2. 47 
-2. 5 5 (1H, m) , 1. 8 6-1. 95 (2H, m) , 1. 55 ( 1 H, 
t t, J = 1 3. 2H z, 8. 3Hz) . 



mmm 2 
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MS (FAB+, NBA) 
m/z : 3 5 5 [M + H] + . 

nmm 3 

(3S) - 3 - r 5 y - 1 - 1'^ Ofvurs/) 7k7>7j=.ju- 2 - t°^y k 

5 ><D^/£ 

(3S) - 3 -^y^t^^/H'-^r ; y - 1 - 1'^ uw^y) 

^^7^^^V-2-t°^y KV (5 2 4. lmg, 1. 479 lmmo 1) <D/ 
$/—Jls (5. 2mL) SttKl, ^7^?AI (5 2mg) ^P^l, tK^^T. 

10 ^Mt©M^^*L/cm, JS8G£«JE»liSU (3 1 5. lm 

g , 9 7 %) £#/c„ 

1 H — NMR (CDC 1 3 , F*)£Mii|ITMS) 

3. 75 (1H, dddd, J = 13. 2 Hz, 7. 3 Hz, 5. 4Hz, 4. 

4Hz), 3. 61-3. 63 (1H, m), 3. 45 (1H, dd, J = ll. 
15 7Hz, 7. 3Hz), 3. 05-3. 15 ( 2 H, m) , 2. 63(3 H, d 

d, J = 13. 2Hz, 5.. 4Hz), 2. 60 (3H, dd, J = 13. 2H 

z, 5. 4Hz) , 2. 24-2. 31 ( 1 H, m) , 1. 8 3-1. 9 7 (2 

H, m) , 1. 7 6 (2H, brs) , 1. 5 5 (1H, dddd, J = 13. . 

2Hz, 11. 7Hz, 8. 8Hz, 7. 3Hz) . 
20 MS (FAB+, NBA) 

m/z : 2 2 1 [M + H] + , 1 9 0 [M-MeNH 2 + H] + . 

HWJ4 

(3S) - 3 -^y-^t^v'^^f =;P7 ^ - 1 - f'7 (a:^T^/) * 

y j =./v- 2 - y k 

25 (3S) -3-^^->^^7^-2-k^!i (3. 73 
g, 15. 0 2mmo 1 ) ©fF7t Kn77> (6 OmL) 7 8 

t-C^lfct, n-^^y^A^-tf-yigflS (1. 5 4M, 9. 3mL, 
14. 3 2mmol) & 1 5 MMXmT U l^ffiX* 2 O^W* 1* Lfc 0 fcl^ 
X'**ismt}) y (2. 30g, 15. OOmmol) h7th'D77V 
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(6mD mmztoz., 3o#mnwLt.&. ^^r^y (7 0%7mm, 5. 

47mL, 84. 9 2mmol) ©/F7tKa77> (50mL) 

fr*%1t a Z<D*<<A'&i'y*l#A' (1 5 0 g, ^nn*M:^ 
y-yu=l 9:1) A7A^v h"Ctt»*ffV\ *4 

GmzfttfX-tyjT-'vfXLH- 2 0 (1 8 0mL, ;>< * 7 — /U) #7-^p 
h -C»2K&fTofcft % Sgv/ y ( 1 0 0 g , * p p : * * / 

10 = 29:1-19:1 — 14:1) *7A^n7 httt»«$:fTV\ *>T^ (1. 

9 5 g ) £#fc 0 mbntz^^^^ y-^-=^-T^x^ait^n^\ 

( 1 . 7 8 g , 3 1%) £#fc 0 
1 H — NMR (CDC 1 3 , Wi$TMS) 

7. 29-7. 33 (5H, m) , 5. 6 0(1 H, brd, J = 4. 9 Hz), 
15 5. 13 (2H, s) , 4. 2 2 — 4. 28 (1H, m), 3. 95 (1H, q 

d, J=5. 9Hz, 13. 2Hz), 3. 47-3. 56 (1H, m), 3. 

12-3. 18 (1H, m) , 2. 8 9-3. 0 8 (5H, m) , 2. 48 — 2. 

54 (1H, m), 1. 84-1. 96 (2H, m) , 1. 53 ( 1 H, tt, 

J = 13. 2Hz, 8. 3Hz) , 1. 12 (3H, t, J=6. 8Hz) , 1. 
20 11 (3H, t, J = 6. 8Hz) . 

MS (FAB+, NBA) 

m/z : 3 8 3[M+H] + . 

(3S) -3-75/-l-f* (oc^UT^y) *77^^-2-^!)K 
25 y(D£f& 

(3S) - 3 -^y^^r^/^^yl^T ; / - 1 - t'7 (xf;l/7^/) 

K> (6 0 0. 3mg, 1. 5 6 9 8mmo 1) W 
(6mL) mm\^. ^7i/9^S (6 0mg) £flO;i, ***«KT, M 



WO 03/080633 PCT/JP03/03534 

29 

R£«*©«a«r«5feLfc|*, Bttffrfr* (3 8 2. 3mg, 

9 8 %) 

1 H-NMR (CDC1 3> TO?TMS) 

3. 75 (1H, dddd, J = 13. 2Hz, 7. 4Hz, 5. 4Hz, 3. 
5 9Hz) , 3. 61-3. 69 ( 1 H, m) , 3. 42 (1H, dd, J = ll. 
2Hz, 6. 8Hz), 3. 0 5-3. 18 (2H, m), 2. 9 1-3. 06 
(4H, m) , 2. 23-2. 30 ( 1 H, m) , 1. 8 0-1. 9 6 (2H, 
m) , 1. 73 (2H, brs), 1. 53 (1H, dddd, J = 13. 2H 
z, 11. 2Hz, 8. 8Hz, 6. 8Hz), 1. 13 (3H, t, J = 7. 
10 8 Hz) , 1. 12 (3H, t, J = 7. 8 Hz) . 
MS (FAB+, NBA) 

m/z : 2 4 9 [M+H] + , 204 [M— E t NH 2 + H] + . 

mmm 6 

. (3S) -3-'<yi/;l'*k~>2)/l'#~Jl'T$;-l-¥X ( n -7°p fc°/WT 5 
15 J) -fc7s7 4-/V- 2-t'^<]) KXD-g-fig 

(3S) -3-^;^^feV75;-2-t^!JKy (3. 73 
g, 15. 02mmol) Of h7tKD77> (45mL) ltt«-78 
< CT*#£flL./cm, n-^f/uyf <}J*^*-y-yMm (l. 54M, 9. 3mL, 
14. 3 2mmol) & 1 5 #P^tT?gT U m&T' 2 0^W# L7t 0 
20 T'^-^v/^b!) ^ (2. 3 0g, 15. 0 Ommo 1 ) <DT by t Kn77^ 
(5mL) ^^D^L, 30#Piim#Lfc^ n-yotVl'T^^ (d = 0. 7 
19, 5. 2mL, 6 3. 2 5mmol) £j!jO;t, 1 P#PiH1t# Lfc 0 

25 ^H-fe^-t'^^WfCo ^©^yV^iyy 77^> (1 0 0 g, 

y-;U= 2 9:1-19:1) 7J?i^ p ^ h 2 0M£tT</\ iW^ft 
(0.. 9 8 g, 16%) £#fc„ 
1 H-NMR (CDC 1 3 , W^TMS) 

7. 30 — 7. 37 (5H, m), 5. 58-5. 63 (1H, m), 5. 12 



WO 03/080633 



PCT/JP03/03534 



(2H, s) , 4. 22-4. 29 (1H, m) , 3. 96 (1H, qd, J = 
5. 9Hz, 13. 7Hz), 3. 4 6-3. 55 (1H, m), 3. 1 7 — 3. 
24 (1 H, m), 3. 0 3 — 3. 11 (1H, m), 2. 83~2. 95 (4 
H, m) , 2. 4 9-2. 5 7 ( 1 H, m) , 1. 8 4-1. 9 6 (2H, m) , 
5 1. 43-1. 57 (5H, m), 0. 89 (3H, t, J = 7. 3 Hz), 0. 
8 8 (3H, t, J = 7. 3Hz) . 
MS (FAB+, G 1 y) 
m/z : 4 1 1 [M+H] + . 

10 (3S) — 3— 1— f (n-7°D fcVUT 5; /) =. /W- 2 - fc* 

(3S) - 3 -^^v^M-^v^/M?— AsT%J — l -MX (n-7°n tVV-T 
5 /) =^-2-tr^y (5 0 0. Omg, 1. 2182 

mmo 1) (Dtf/Sl' (5mL) ffi&\Z s s<9*S$J*m (5 Omg) &APx. % 
15 Ttc^SfET, M-C3B*IW*i*Lfc. 

R&n'p<Dmm&»*LiL&* mmzwi&mmL. bw©^» 028. 3 

m g , 9 8%) £#fc 0 

1 H — NMR (CDC 1 3 , WiTMS) 

3. 7 0 — 3. 7 8 (1H, m) , 3. 61 — 3. 69 ( 1 H, m) , 3. 43 
20 (1H, dd, J = ll. 2Hz, 6. 8Hz), 3. 13-3. 27 (2H, 

m) , 2. 81-2. 99 (4H, m) , 2. 23-2. 31 ( 1 H, m) , 2. 

16 (2H, brs), 1. 80-1. 96 (2H, m) , 1. 43-1. 60 
(5H, m) , 0. 90 (3H, t, J = 7. 3Hz) , 0. 89 (3H, t, 

J = 7. 3H z) . 
25 MS (FAB+, NBA) 

m/z : 2 7 7 [M + H] + , 2 1 8 [M- P r NH 2 +H] + . 

mmms 

y) 4 -jv-2- t°^y K>©£fifc 
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(3S) -3-^y^Vt^^^-/l/7 5 V (2. 4 8 

g, 9. 9 9mm o 1 ) <OT h 7 fc h'o77^ (2 5mL) &?££*Mfi- 7 8*C 
-Cft*PLfc&. n-^fvUJ f-frA^MfyfiSft (1. 54M, 6. 2mL, 9. 
5 4 8mmol) £ 1 O^WA^tiTL, ^jSr* 1 . 5««b/c„ 
5 (1. 53g, 9. 98mmol) Of h7tKn77> (5 

mL) WDi 1. 2 5B#mif#Lfc«, n-^W^y (d = 0. 7 

6, 6. OmL, 4 5. 0 6mmol) *1BtL, &jfiT? 1 0 #|H)18# Ufco 

io fe^^^#/c 0 :©*>f^>!j*^ (isog, ^DP^^iif 

/U=9 : 1-4 : 1) $ y J*f hT**t£{£ff V\ IW^^«J (2. 0 8 g, 
4 2 %) £#fc 0 

1 H-NMR (CDC 1 3 , rtffljaUPTMS) 

7. 29~7. 40 (5H, m), 5. 60 (1 H, brd, J=4. 9Hz), 
15 5. 12 (2H, s) , 4. 21-4. 29 (1H, m) , 3. 95 ( 1 H, q 

d , J = 5 . 8Hz, 13. 2Hz), 3. 4 6-3. 54 (1H, m), 3. 
16 (1H, q, J = 7. 3Hz) , 3. 03 ( 1 H, q, J = 7. 3Hz), 
2. 82-2. 98 (4H, m) , 2. 48-2. 5 8 (1H, m) , 1. 85 
~1. 94 (2H, m) , 1. 41-1. 56 (5H, m) , 1. 20-1. 3 
20 2 (1 2 H, m) , 0. 87 (6H, t, J = 6. 8Hz). 
MS (FAB + , NBA) 
m/z : 4 9 5 [M+H] + . 
HJS0J9 

(3S) -3-7 5 /- 1 - **7>r 2 - \f 

25 K>©^fi)t 

(3S) - 3 -'<y^t^->*/^'-/l'7 / - 1 - (n-^^/l/7 
^/) *77^-^-2-t'^U K> (3 10. 9mg, 0. 6286 
mmo 1 ) (D^fS-sls (3mL) JgfSJi, /^7^7AI (3 lmg) *tt\7L. 
*m%MT. 1ST* 1 Lfco 
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mi&m t t><Dtm&n* ltc^ iKiiiim nm&* (226. 0 

rag, 10 0%) &mit 0 

'H-NMR (CDC1 3 , WiiTMS) 

3. 74 (1H, dddd, J = 13. 2Hz, 7. 3Hz, 5. 4Hz, 3. 

5 9Hz) , 3. 6 0-3. 6 8 (1H, m) ,.3. 41 (1H, dd, J = ll. 
2Hz, 6. 8Hz), 3. 17 (1H, brq, J = 6. 8Hz), 3. 10 
(1H, brq, J = 6. 8Hz), 2. 8 2~3. 02 (4H, m), 2. 2 
3~2. 3 1 (1H, m) , 1. 8 0~1. 96 (2H, m) , 1. 53 ( 1 H, 
dddd, J = 13. 2Hz, 11. 2Hz, 8. 8Hz, 6. 8Hz), 1. 
10 41~1. 48 (4H, m) , 1. 20~1. 34 (12H, m) , 0. 88 
(6H, t, J = 6. 8Hz) . 
MS (FAB+, NBA) 

m/z : 3 6 1 [M + H] + , 2 6 0[M-C 6 H 13 NH 2 + H] + . 

mmm 1 o 

15 (3S) - 3 -'<>^t^->*7U*'-;V7 5 / - 1 - (7x^7?/) 
ft* 7 4 =.jv- 2 - tr^ V KV©^ 

(3S) - 3--<>'^^-^v'*/U7^^yUT5 y-2-t°^y K> (2. 48 
g, 9. 9 9mmo 1 ) h7fc Ko7 7^ (3 OmL) iSttSr^fi- 7 8 *C 
T'^*PLfc#, n-/fyvyf^Wfyii (1. 5 0M, 6. 5mL, 9. 
20 7 5mmol) & 2 0#M*»tt"aST U Rift-? 3 0#W!JI#Lfc. #^-t-** 
'>mtV> (1. 53g, 9. 98ramol) ©7^7th'D77y (3mL) 
'2 0^ijf Lfct, (d = l. 0 2 2, 4. lmL, 4 

4. 9 9mmol) Sr*0*./l. 5H#F^»bfc 0 

25 zi'AM^, fiaft*tg*-c-ac^. m*mitr t v ^tw, M£fl§&M2s 

U «fe^/^$r#fc 0 ro^ywSr^y*^ (I5 0g, ^po^^a : 
g^ji3vV=4 : 1~3 : 1~2 : 1) * 7 d-^ hT-ffif»SrfifV\ #^tlfc 

*f->-C8fcfrU Smt&m (1. 2 1g, 2 5%) £#fc 0 
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1 H — NMR (CDC 1 3 , rtflSSWlTMS) 

7. 31-7. 37 (5H, m) , 7. 19 — 7. 24 (4H, m) , 7. 09 
-7. 15 (4H, m) , 6. 99 (2H, t, J = 7. 3Hz) , 6. 13 
(1H, brd, J = 7. 3 H z) , 6. 09 ( 1 H, brd, J = 7. 3H 
5 z) , 5. 53 (1H, brd, J = 5. 4Hz), 5. 0 3-5. 12 (2H, 
m) , 4. 12 — 4. 22 (1H, m) , 3. 95-4. 05 (1H, m) , 3. 
45-3. 55 (1H, m), 2. 2 6-2. 35 (1H, m), 1. 60-1. 
8 2 (2H, m) , 1. 2 1-1. 3 2 (1H, m) . 
MS (FAB + , NBA) 
10 m/z : 4 7 9 [M+H] + . 
USSflJ 1 1 

(3S) (7i-^7U) ikX7 -Y — 

(3S) -3-'<^Vjl'***S%/\'#-Jl'T$ J -1-tT* (7x^7? 
15 7) /U-2-fc°^y K> (200. 2mg, 0. 418 4 mm o 1 ) 

(6*9 J— A> (4mL) ^7^9AI (2 0mg) £A0;i. **^T, 

TC**©«ii***ufcf*. mm^m&mmL. &mt&® (142. 9 
m g , 99%) zntc 0 

20 1 H — NMR (CDC 1 3 , WiiTMS) 

7. 07~7. 26 (8H, m) , 6. 92-7. 02 (2H, m) , 6. 04 
(1H, brs) 5. 99 ( l.H, brs), 3. 78-3. 86 (1H, m), 

3. 6 3-3. 7 0 (1 H, m) , 3. 33 (1H, dd, J = l 1. 2Hz, 

6. 8Hz), 2. 11 — 2. 19 (1H, m), 1. 81 ( 2 H, brs), 
25 1. 7 0-1. 8 0 (2H, m) , 1. 3 3-1. 4 4 (1 H, m) . 

MS (FAB + , NBA) 

m/z : 3 4 5 [M+H] + , 2 5 2 [M- P h NH 2 + H] + . 

mm 1 2 

(3S) - 3 -'<y^t#v'*^-/i/7 5 y - 1 -tr* (4-^+^7x 
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(3S) - 3 -^y^t^r^/^^VT 5 / - 2 - tvy H> (1. 24 
g, 4. 9 9mmo 1) ©fh7t Kd77> (1 5mL) ^tr^jfi- 7 8°C 
t'WLiti, n-^/uy^A^if-i/Jgifc (1. 5 9M, 3. OmL, 4. 
5 7 7mmo 1) & 1 0#IW3KJ"C*iTU IH)£T*3 0#KH*#Lfco fcl 

(0. 77g, 5. 02mraol) ©rh7tKD77V (3mL) 
****Pit, 3 O^mmWLtc^ 4-* h*isT=-V > (2. 70g, 21. 
9 2mmol) ^r^D^L. ifC 2 B#IHM»#Lfc 0 

W/U&#*:„ ^(0*4 J^lk^VDtf^ (5 0g, ^Dn*^:ftKxf/l/= 
9 : 1~4: 1 — 3 : 1-2 : 1) tty^^u^r $rf?t\ l»tl 

(0. 3 9 g, 14%) <H#7t 0 

1 H — NMR (CDC 1 3 , F*)M2£TMS) 

15 7. 30-7. 38 (5H, m) , 7. 05 (4H, d , J = 8. 8Hz) , 6. 
77 (4H, td, J = 2. OHz, 8. 8Hz) , 5. 73-5. 80 (2H, 
m), 5. 56 (1H, brd, J = 5. 9Hz), 5. 0 7-5. 16 (2H, 
m) , 4. 13-4. 20 ( 1 H, m) , 3. 91 (1H, tdd, j = 6. 4 
Hz, 13. 7Hz, 4. 9 Hz), 3. 75 (3H, s), 3. 74 (3H, 

20 s), 3. 37 — 3. 45 (1H, m), 2. 24-2. 32 (1H, m), 1. 
67-1. 75 (1H, m), 1. 49-1. 60 ( 1 H, m) , 1. 19-1. 

2 2 (1 H, m) . 

MS (FAB+, NBA) 
m/z : 5 3 9 [M+H] + . 

25 %i&m 1 3 

(3S) - 3 - T 5 y - 1 - t'* (4-> FJf->7x-^7$7) #*7-f=/l/ 

-2-t>sy Vl/<D&1& 

(3S) -Z-'<l'*Jjl>**>sj3J\>i$=-JVT^ S -I -f* (4-> h=*->7 
*-;UT $7) *^7^-/U-2-t°^y K> (1 5 0. 2mg, 0. 2789 
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mmo 1) <D*?/—/l> (5mL) &fflZ s AH ( 3 0 m g ) SrADX., 

RfcWitxof&m&m&viz'ik, mmzmizmmL, smt^m aos. 8 

m g , 9 6%) 
5 1 H — NMR (DMSO-D 6 , 2. 4 9 p p m) 

7. 43 (1H, brd, J = 8. 8 Hz), 7. 27 (1H, brd, J=8. 
8Hz), 7. 02 (2H, d, J=8. 8Hz), 6. 99 (2H, d, J = 

8. 8Hz) , 6. 78 (2H, d, J = 8. 8Hz) , 6. 78 ( 2 H, d, 
J = 8. 8Hz), 3. 66 (6H, s) , 3. 43~3. 51 (1H, m) , 

10 3. 3 7 (1 H, dd, J = 13. 7Hz, 6. 8Hz) , 3. 32(2H, b 
r s), 3. 23 (1H, dd, J = ll. 2 Hz, 6. 8Hz), 1. 92~ 
2. 00 (1H, m), 1. 55~1. 70 (2H, m), 1. 17-1. 27 
(1H, m) . 
MS (FAB + , NBA) 

15 m/z : 4 0 5 [M + H] + , 2 8 2 [M — Me OC 6 H 4 NH 2 +H] + . 

mmm 1 4 

(3S, P (RS) ) - 3 -^y^^^^^^^^T ^ - 1 - 7 ^ / (n 
-7°ntVUT^/) ftX7j=-jU- 2-t°^y ¥><D^& 

(3S) -3— <^i/fr**'slui<yS-jVTxJ -2-t 0 s<V K> (3. 73 
20 g, 1 5. 02mmol) ©7h7tKP77y (60mL) 

°C-e^iPLfcms n-^'J-^Vf-t^icV^mm (1. 54M, 9. 3mL, 
1 4. 3 2mmo 1) £l 5^f|^lttiTts l^lffl.T* 3 0 ftfmiWft 1 7t G 

V (2. 30g, 15. OOmmol) Of h?tKo77> 
(lOmL) ^^DX, 3 0#Pd1Jf#L7t^ n - 7°u fcWT 5 > (d = 0. 
25 719, 0. 93m L, 11. 3 1mmol) Wh!)x^7^ (d = 0. 
7 2 2 5, 1. 5 8mL, 11. 2 8mmol) ©f h?tKn7f> (5 
ml) ^^r^o<<9*P^, 1 o»tt. ry^rc^D* 
MM(1M, 40mL, 40. OOmmol) SrJ&Dx.. 1 O^WLfco 
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0 (2 00mL, 7k->^y-^E^tB) ^yA^nv Sft 

(0. 3 4 g, 6%) £#fc 0 

1 H — NMR (CDC 1 3 , ftM^TMS) 

5 7. 3 0-7. 3 9 (5H, m) , 5. 63 (1H, brd, J=4. 9Hz) , 
5. 12 (2H, s) , 4. 2 0-4. 2 8 (1H, m) , 3. 90 (1H, q 
d, J = 5. 9Hz, 13. 7 Hz), 3. 52~3. 60 (1H, m), 3. 
30and3. 25 (2H, brs), 3. 14and3. 08 (1H, brq, 
J = 7. 8Hz), 2. 7 8-2. 96 (2H, m), 2. 46-2. 54 (1 
10 H, m) , 1 . 8 7-1. 9 5 ( 2 H, m) , 1 . 5 3-1. 6 3 ( 1 H, m) , 
1. 4 3-1. 5 2 (2H, m) 0. 89andO. 88 (3H, t, J = 7. 
3Hz) . 

MS (FAB+, NBA) 
m/z : 3 6 9 [M+H] + . 
15 MMM 1 5 

(3S, P (RS) ) - 3-7$/-l-7;; (n-^nt>7^y) 

(3S) - 3 -^y^^=Sri/*^=/W7 ? / - 1 - 7 $ 7 (n-^nfc> 
7^) *^7^^- 2 -t°^D (16 1. lg, 0. 4373 
20 mmol) (DttS—fr (3mL) ^yist&M (16mg) ZMJt, 

7k?H^T, l£-C5 0«^Lfco 

&J&m$><Dnm*M£ Ltc'&, 8*fc£«jEEJftffiU Bttte'^ (9 8. 6mg, 
9 6 %) £#fc<, 

1 H — NMR (DMSO-D 6 , 2. 4 9 p p m) 
25 4. 22 — 4. 31 (1 H, m) , 4. 19 (1H, brs), 3. 49 — 3. 
60 (1H, m) , 3. 3 7-3. 4 7 ( 1 H, m) , 3. 2 6-3. 3 6 (4 

H, m) , 2. 5 8-2. 6 8 (2H, m) , 1. 9 8 — 2. 0 6 (1H, m) , 

I. 6 7-1. 7 4 (2H, m) , 1. 3 6-1. 44 ( 1 H, m) , 1. 29 
-1. 39 (2H, m) 0. 8 1 a n d 0. 79 (3H, t, J = 7. 3Hz) 
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MS (FAB+, NBA) 

m/z : 2 3 5[M + H] + , 1 7 6 [M- P r NH 2 + H] + . 

mm<\ 1 6 

(3S, P (RorS) ) 5^-1-7^ (7 

5 a^/UTS/) 2-1^ !J K^XtM (3 S, P(SorR)) 

(3S) -3— <y^^r^/^-^7 ^ - 2 - y (2. 4 8 
g, 9. 9 9rarao 1) ©f h7tKD77> (3 0mL) MM-7 8t 

10 TNfciPLfcgL n--f=3-JVV?-VJ»^*VsWm (1. 5 9M, 6. 2mL, 9. 
8 6mmol) £ 2 0 £IKW»ftT*T U Pr£T'3 0^S#Lfc o ft^T*** 
v-^y>(l. 5 3g, 9. 98mmol) ©fh7tKn77y (3raL) 
»«**P*., 3 0^Wtfci, T=-V* (d=l. 022, 1. 8m L, 1 
9. 75mmol) fcflPx., 1 B#TO #Lfc 0 7>^7©^op^ 

15 Aii (1. 15 M, 17. 4mL, 20. Olmmol) ZMx., 3 0#IWfll 

U »Hfe*W/i/S:»fc. ro^^^y^^u (10 0g, ^n*M: 
20 g£^fvu=4 : 1~3 : 1~2 : 1) lJyJ*t hT* 2 [MS^tT^ @#J 
© (3S, P (RorS) ) -'<y^^v'*^*'^7 ? / - 1 - 7 ^ 
(7i-yV7?/) tJn^7-C-^- 2-t 0 -^ K> (0. lOg, 2%) , £.T>* 
(3S, P (SorR) ) — ^^U^-^r->^y^-^7^y- 1 -7§ J (7 
x=;U7$;) ^7-f^-2-^!)h'y (0. 06g, 1%) 
25 (3S, P (RorS) ) -^V i/M* AST % J - 1 -7 5 y (7 

i-/U7;y) #*7-f=yl/- 2- t°-^!) F> 
1 H-NMR (CDC1 3 , WPTMS) 

7. 3 0-7. 3 8 (5H, m) , 7. 23 (2H, t, J = 7. 8Hz) , 7. 
05 (2H, d, J = 7. 8Hz) , 7. 01 (1H, t, J = 7. 8Hz), 
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5. 52 (1H, brd, J = 6. 8Hz), 5. 43 (1H, brd, J = 2. 
OHz), 5. 0 8-5. 14 (2H, m), 4. 16-4. 22 (1H, m), 
3. 92 (1H, tdd, J = 6. 8Hz, 13. 7Hz, 4. 8 Hz), 3. 
54 (2H, brs), 3. 46~3. 53 (1H, m), 2. 20~2. 28 
5 (1H, m) , 1. 7 0-1. 7 8 (1 H, m) , 1. 4 2-1. 5 2 ( 1 H, 
m) , 1 . 22-1. 3 1 (1 H, m) 
MS (FAB+, NBA) 
m/z : 4 0 3 [M + H] + . 
MS (FAB—, NBA) 

10 m/z : 4 0 1 [M-H]~. 

(3S, P (SorR) ) -'<^i/jVJr*i/tl/\'i$-Jl'TS.;-l-T^; (7 

1 H — NMR (CDC 1 3 , rtWTMS) 

7. 30-7. 38 (5H, m) , 7. 2 3 (2H, t, J = 7. 8Hz), 7. 
15 01 (2H, d, J = 7. 8 Hz), 7. 00 (1H, t, J = 7. 8Hz) , 

5. 4 8 — 5. 5 2 (1 H, m) , 5. 44 (1H, brd, J = 7. 3Hz) , 

5. 10 (2H, s) , 3. 9 4 — 4. 0 3 (1H, m) , 3. 88-3. 94 
(1H, m) , 3. 55 (2H, brs) , 3. 5 0-3. 5 4 ( 1 H, m) , 

2. 4 0 — 2. 4 7 (1H, m) , 1. 8 5 — 1. 94 ( 1 H, m) , 1. 73 
20 —1. 8 3 (1 H, m) , 1. 5 2 — 1. 6 3 (1 H, m) . 

MS (FAB+, NBA) 

m/z : 4 0 3 [M + H] + . 

MS (FAB—, NBA) 

m/z : 4 0 1 [M-H]". 

25 %nm 1 7 

(3S, P (RorS) ) -3-7^-1-75/ (7x^7$/) 

(3S, P (RorS)) - 3 -^V ^t^^^^T ; / - 1 - 7 ^ 
y (71-^75/) *77^^U-2-t'^D Ky (7 1. Omg, 0. 17 
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6 4mmo 1 ) <DJ# J—*> (7mL) '*7&9J*M (1 Omg) SriO 

R«?KtOttjttE*il*L*:ft, 88t«r»E»*§U BW{k«&« (4 7. Omg, 
9 9 %) £#fc Q 
5 1 H — NMR (CD 3 OD, 3. 30ppm) 

7. 20 (2H, t, J = 7. 8Hz), 7. 05 (2H, dd, J = 7. 8H 
z, 1. OHz), 6. 93 (1H, t, J = 7. 8Hz), 3. 75 (1H, 
qd, J = 5. 9Hz, 12. 8Hz) 3. 56 — 3. 63 (1H, m), 3. 
51 (1H, dd, J = ll. 7Hz, 6. 8Hz), 2. 06-2. 14 (1 
10 H, m) , 1. 6 4—1. 84 (2H, m) , 1. 21 — 1. 30 (1H, m) . 
MS (FAB+, NBA) 
m/z : 2 6 9 [M+H] + . 

mmm 1 8 

(3S, P (SorR) ) -75;-l-7^; (7^A-T5/) 

15 t>- 2 - t o ^ y k y<D&j$ 

(3S, P (SorR) ) -3-<<l/&A'tti/jJ/to$~Jl'T$/-l-7$ 
y (71-^7^/) jfrx^w^/u- 2 - t°^y K> (2 5. 3mg, 0. 06 
2 7 mmo 1 ) (D*f> J— )\s (2mL) JgiRlC /^7^7AI (5mg) SrJjPx., 

20 SSI^©»i!±Lfcf, il^tlEilL, i^ft (16. 9m g, 
1 0 0%) £#7t 0 

1 H — NMR (CDC1 3 , rtSMSUJSTMS) 

7. 23 (2H, t, J-7. 8Hz) , 7. 02 (2H, d, J = 7. 8) , 
6. 99 (1H, t, J = 7. 8Hz), 5. 44 (1H, brd, J = 7. 3 
25 Hz), 3. 64-3. 79 ( 2 H, m) , 3. 56 (2H, brs), 3. 1 
6 (1H, dd, J = 1 1 . 2 Hz, 6. 8Hz), 2. 12-2. 20 (1H, 
m) , 1. 8 4-1. 9 3 (1H, m) , 1. 4 8-1. 7 5 (4H, m) . 
MS (FAB + , NBA) 
m/z : 2 6 9 [M+H] + . 
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mmm 1 9 

(3S) -3-7^y-2-tvy Ky©^ 

(3S) - 3 -^y^^^^7 u - 2 - ^'JH^ (15. 0 
0g, 6 0. 4 2mmol) ©^/-/l' (lOOmL) JgiRfc:, 10%^7V ! 
5 (2. OOg) zKSHSSKT* lfiX'9«j$lf: t 

KJE&K+©«j««:it*t, aSSfc£*EE«Meu B«rffr&* (6. 8 9g, 10 
0%) 

1 H — NMR (D 2 0, 4. 6 5 ppm) 

3. 23 (1H, dd, J = 9. 7Hz, 6. 4Hz) , 3. 15 (2H, dd, 
10 J = 7. 7Hz, 4. 4Hz), 1. 99 (1H, tdd, J = 6. 4Hz, 1 
2. 7 Hz, 3. 4Hz) , 1. 72-1. 80 (1H, m), 1. 60-1. 
71 ( 1 H, m) , 1. 47 ( 1 H, dddd, J = 12. 7 Hz, 11. 2H 
z, 9. 7H z, 3. 4H z) . 

mmm 2 0 

15 (3S) -3- (N-^f ^-^y^^^;Wf -;U7 5 /) 

(3S) -3-7^7-2-t^ 1 ; K>- (720. 2mg, 6. 3092 
mmo 1 ) \Cy- b?t h'o77> (1 5mL) &t>*3 5%^!J> (0. 8 0 
mL, 9. 3 24 0mmo 1) *MtL, M"C 2 l$IH!!*#. 

20 RJt&ffi*«JE»SffiLfc^, ^^y-yu (1 5m L) 2fctfzK**fc* 17 ^ h V V 
A (477. 4mg, 12. 6 1 9 6mmo 1 ) SriPA, MTt*3 O^FbWo 
K£*&«ffiJittLfc«, * (20m L) % fh7th'D77^ (5m L) , m 
®7kmi- h y $ J* (1. 0 6g, 12. 6 2mmol) Mf^^^^v' 
#,UzK-,u (d = 1 . 195, 1. 3mL, 9. 1 1 mm o 1 ) ZMlzMz., ^ 

25 jfi-ClSl^ft^Lfco 

0 g, ^ pd*M : »gftxf-yV=2 : 1 ~ 1 : 1) *7^^ n-r hT?*WK£fT 
V\ gtfrtfc£$> (0. 4.3 g, 2 6%) &mit 0 
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1 H — NMR (CDC 1 3 , WiTMS) 
A— f o r m 

7. 2 9-7. 3 9 (5H, m) , 6. 10 ( 1 H, brs) , 5. 11 — 5. 
19 (2H, m), 4. 50 (1H, dd, J = 6 . 3Hz, 11. 2Hz), 
5 3. 36 (1 H, td, J = ll. 7 Hz, 3. 9Hz), 3. 27-3. 33 
(1H, m) , 2. 9 1 (3H, s) , 2. 03-2. 12 (1H, m) , 1. 
8 1-2. 0 1 (3H, m) . 
B — f o r m 

7. 2 9-7. 3 9 (5H, m) , 6. 07 ( 1 H, brs) , 5. 13 (2H, 
10 s) , 4. 2 9-4. 3 6 (1 H, m) , 3. 2 0-3. 2 6 ( 1 H, m) , 3. 
15 (1H, td, J = 1 1. 7Hz, 3. 9Hz), 2. 94 (3H, s), 
2. 03-2. 12 (1H, m), 1. 81—2. 01 (3H, m) . 
1 H — NMR (DMSO-D6, 2. 4 9 p p m, 24°C) 
7. 61and7. 63 (1H, brs), 7. 27-7. 39 (5H, m), 
15 5. 06and5. 04 (2H, s, and m), 4. 33and4. 23 
(1H, dd, J = ll. 2Hz, 6. 8Hz, and m), 3. 02 — 3. 
18 (2H, m), 2. 75and2. 74 (3H, s), 1. 65 — 1. 96 
(4H, m) . 

1 H — NMR (DMSO-D6, 2. 4 9 p p m, 8 0^) 
20 7. 27 — 7. 41 (6H, m), 5. 08and5. 07 (2H, s, and 

m), 4. 30 (1H, m), 3. 06-3. 16 (2H, m), 2. 78 (3 

H, s) , 1. 6 8-1. 9 7 (4H, m) . 

MS (FAB+, NBA) 

m/z : 2 6 3 [M + H] + . 
25 MMM 2 1 

(3S) -3- (N-*?vu-' <f*j***i/*/i'tf—/l'7§ J) -\- ; sT % 
; 2-f^y b'y<D&f& 

(3S) -3- (N-^^/U--<^v J /^dr^/U/-K-/W7'5 7 ) - 2 - fc°-< 
y (3 7 8. 4mg, 1. 4426 mm o 1 ) (Dx h7tKn77> (10 



# 
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mu mm&to-m.- 7 8Kx~#tmLtL&. n-^^v^v&^-v-yfem (2. 

4 6M, 0. 5 6mL, 1. 3 7 7 6mmol) Ho< l )lTU 0 
$rmW-Ltz 0 fc\,^X***i/mtV S (2 6 5. 4mg, 1. 7 3 0 9 
mmol) OTh7tKD77^ ( 1 m L ) mm^M^ lB#PflS#Lfc^ T 
5 y^ — TW a a*:;l/Aj@^ ( 1 . 7M, 5. 3mL, 9. 0 1 mmol) %1)ti 

K^I-^tK^P^, ^nu^/PA-CtttliLfCo ^Dn^/VA^^^ 

y # ( 4 0 g , ? aa ftjUM. : t ? S —j\<= 19 : 1-14 : 1~ 
10 9:1) Uy^u^r hTit»m\ Smt&m (3 10. 9mg, 6 3%) 

1 H-NMR (CDC1 3 , |*]gMfi2jgTMS) 
A— f o r m 

7. 3 0-7. 3 9 (5H, m) , 5. 14 (2H, s) , 4. 25 — 4. 31 
15 (1H, m) , 3. 84-3. 92 (1H, m) , 3. 51 — 3. 59 (1H, 
m), 3. 33 (2H, br s), 3. 27 (2H, brs), 2. 97 (3 

H, s) , 2. 0 9-2. 18 (1H, m) , 1. 9 6 — 2. 0 9 (2H, m) , 

I . 7 9-1. 8 9 (1 H, m) . 
B — f o r m 

20 7. 30-7. 3 9 (5H, m), 5. 08 — 5. 20 (2H, m), 4. 07 
-4. 13 (1H, m) , 3. 8 0-3. 8 9 ( 1 H, m) , 3. 30 — 3. 4 
0 (1H, m) , 3. 22 (2H, br s) , 3. 00 (3H, s) , 2. 8 
8 (2H, brs), 2. 09-2. 18 (1H, m), 1. 96 — 2. 09 
(2H, m) , 1. 7 9-1. 8 9 (1 H, m) . 

25 MS (FAB+, NBA) 

m/z : 3 4 1 [M+H] + . 

mmm 22 

(3S) -3-^W^-l-v?7^/*^7^^-2-tViJ KXDa* 
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(3S) -3- (N - f ^-^y^t*^/^^7 ^ J) -\-*?7 
;;*^7^=^-2-t^y (2 0 3. lmg, 0. 5 9 6 8mmol) 
<D^?S— >\< (4mL) (2 0mg) £flO;t, *MT, 

5 E&tt+©«#*«*U »«ESr»BE»i« B«Hfc£* (12 2. Omg, 

9 9 %) &mc 0 

1 H-NMR (D 2 0, 4. 6 5 ppm) 

3. 74 (1H, dd, J = 12. 2Hz, 6. 3Hz), 3. 46-3. 53 
(2H, m) , 2. 5 2 (3H, s) , 2. 2 0~2. 28 (1H, m) , 1. 
10 84-1. 94 (1H, m) , 1. 68-1. 83 (1H, m) , 1. 62 (1 
H, tdd, J = 12. 2Hz, 9. 8Hz, 6. 3Hz). 
MS (FAB+, G 1 y) 
m/z : 2 0 7 [M + H] + . 

mmm 2 3 

15 (3S) -3- (N-n-7°o \fjV-^<iy^jV^^j^=- ;VT 5 S) -2- 

(3S) — 3— T^y — 2 — tf^ y b*y (3. 00g, 26. 2 8mmo 1 ) 
*/$;~-J\s (3mL) thJ^y (3mL) <7>^}gf£^fi? U n-T'nfc 0 
t^ftK (d = 0. 8 0 5, 2. OmL, 2 7. 7 2mmo 1) SrJOl 
20 ^fi-C 1 B#F B 1ti# LfCo 

frft-m^t 2 /—Ji" (3 OmL) RXfjUm^sT; *tmi- h ]) (2. 4 
5g, 38. 99mmol) ^T*3 0#«#L7t o 

SMfc (d = l. 049, 1. 7mL, 29. 7 0mmol) ^Mt, I£t*4 
5^W^Lfc D 

25 SM^MIltl 7K (5 OmL) , 7h7tFn77> (2 5mL) , 
M®f7K^ bl) <?J» (8. 8 3g, 10 5. 1 lmmo 1) , MII^^^ 
jr*>sji)Vi$.=.)V (d = 1 . 195, 7. 5mL, 52. 5 4mmol) 
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1J ( 1 5 0 g , V a p /jvwi* : ffcgf J-?vU= 3:1—2:1—3:2—1: 
1) ^9A^o-Th-C»»Srm\ Ittft^* (0. 5 6g, 7%) Zfflto 
1 H — NMR (CDC 1 3 , WSITMS) 
5 A — f o r m 

7. 2 3-7. 39 (5H, m), 5. 88 (1H, brs) , 5. 16 (2H, 
s) , 3. 83~3. 93 (1H, m) , 3. 18-3. 45 (4H, m) , 2. 
17-2. 27 (1H, m), 1. 91-2. 09 (2H, m), 1. 77~1. 
88 (1H, m) , 1. 5 0-1. 70 (2H, m) , 0. 88 (3H, t, J 
10 =7. 3Hz) . 
B — f o r m 

7. 23 — 7. 39 (5H, m) , 5. 74 (1H, brs) , 5. 04—5. 
14 (2H, m) , 3. 7 0-3. 8 2 (1H, m) , 3. 18-3. 45 (2 
H, m) , 3. 07-3. 14 ( 1 H, m) , 2. 87-2. 96 ( 1 H, m) , 
15 2. 00-2. 10 (2H, m), 1. 77-1. 88 (1 H, m) , 1. 50 
— 1. 77 (3H, m), 0. 93 (3H, t, J = 7. 3Hz). 
MS (FAB+, NBA) 
m/z : 2 9 1 [M + H] + . 

%mm 2 4 

20 (3S) -3- (N-n -^o \£ As As* * 9 slJ A>1£—A'7 % /) -1- 



(3S) -3- (N - n - /a ^-^yi?^*'^/l/#=^7 5 / ) -2 
-tV"J Ky (3 8 3. 3mg, 1. 3 2 0 1mmol) (Dfh7tKa77> 

(5mD mm*ftffi.- t %°cx'i&nLtz.'&. n-y^^ji-^^^-tymm 

25 (2. 4 6M, 0. 5 OmL, 1 . 2 3 0 0 mm o 1 ) £i$o< ■JjRTU WIU 
t3 0^r«Lfc, Jk^X'**i/mtV > (2 4 2. 9mg, 1. 5 84 2 
mmol) «f h7tKn77> (2mL) 2. 5M*g#L*:^ 

T>*=-T(D? do*MM (l . 7M, 5. 4mL, 9. l8mmol)£ 
*P^, 1 5#P B m#Lfc 0 
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RfS»tfc£jfcJc&fll*., ^DD/tMtttfflLfc, ?aa*jUJ±mm*&fo'& 

>fA> ( 3 0 g , * n n /j^Ui* : p< ^ / -/U= 19:1—14:1— 
9 : 1) t>7^ P-r h-e*SK£*TV\ SW^fe (2 7 3. 1 m g , 5 6%) 
5 £#/c 0 

1 H-NMR (CDC 1 3 , rtWTMS) 
A— f p r m 

7. 29-7. 40 (5H, m) , 5. 08-5. 16 (2H, m) , 3. 91 
-3. 98 (1H, m) , 3. 62-3. 74 (1H, m) , 3. 51 (1H, 
10 t d , J = 12. 2Hz, 3. 4Hz) , 3. 33~3. 46 (1H, m), 3. 
31 (2H, brs), 3. 15 — 3. 27 (1 H, m) , 3. 19 (2H, b 
rs), 2. 0 8-2. 2 0 (2H, m) , 1. 9 3 — 2. 06 (1H, m) , 

1. 5 4-1. 8 0 (3H, m) , 0. 91 (3H, t, J=7. 3Hz) . 
B — f o r m 

15 7. 2 9 — 7. 40 (5H, m), 5. 03~5. 19 (2H, m), 3. 82 
— 3. 89 (1H, m) , 3. 62~3. 74 ( 1 H, m) , 3. 33 — 3. 4 
6 (1H, m) , 3. 15-3. 27 ( 2 H, m) , 3. 15 (2H, brs), 

2. 53 (2H, brs), 2. 08-2. 20 (2H, m), 1. 93~2. 
06 (1H, m) , 1. 5 4-1. 8 0 (3H, m) , 0. 95 (3H, t, J 

20 =7. 3 Hz) . 

MS (F A B +, G 1 y) 

m/z : 3 6 9 [M + H] + , 7 3 7 [2M + H] + . 

mmm 2 5 

(3S) -3-n-^n bf/VT^y- 1 -S?7 2 - tV*!J K 

25 ><D&f& 

(3S) -3- (N-n-yn \f jV-^^^Hr^r'yfS lVif^^7 S/) -1 
-i/7;;*77^^-2-tXy F> (16 0. 6mg, 0. 4360 
mmol) <r>^$J-)V (3mL) (16mg) 
tMSI»T, lit 4 tirmffiW Ltc 0 
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Ri&tt*0tt«***u SKWit, nmt&m (93. 3m g , 9 

7%) £#fc„ 

1 H-NMR (CD 3 OD, 3. 3 0 p p m) 

3. 59~3. 64 (2H, m) , 3. 30 (1H, dd, J = 1 1 . 7Hz, 
5 6. 3 Hz), 2. 60 (2H, t, J = 7. 3Hz), 2. 18~2. 25 
(1H, m) , 1. 8 9~1. 99 ( 1 H, m) , 1. 7 9~1. 88 (1H, 
m) , 1. 50-1. 62 (3H, m) , 0. 95 (3H, t, J = 7. 3H 
z) . 

MS (FAB +, G 1 y) 
10 m/z : 2 35 [M+H] + , 4 6 9 [2M + H] + . 
2 6 

(3S) -3- (N--T y^n e/U-^V^/U^vo&^tf— jvT 5: /) -2- 

(3 S) - 3-T5 K> (3. 00g, 26. 2 8mmol) 

15 \Z.TMVV (1 5mL) S:JP?L % M"C**£fl!#L;fco 

»SiKSr«EE»«L, fcfetfvf/i' (3. 9 4g, 9 7%) 
#P>*Lfc#lfe*>r^ (3. 2 0g, 2 0. 7 5mmo 1 ) (3 0 

mL) Xtf;MIWfcW/#*5lH- h y *A (1 . 31g, 20. 85mmol) 
£Jn;L, ^ifiT' 3 O^fW Lfco fc^X'BifcWiimm ( d = 1 . 0 4 9, 1 . 
20 3 1 mL, 2 2. 8 8 mm o 1 ) ^PxiT, ^fit? 3 0 #KHR# Lfc 0 

KJE*£&SflE»KLfcflL 7K (5 0mL) , rh7tKa77y (3 OmL) % 
^K**^hy^A(6. 9 7g, 8 2. 9 7mmol) Mft^v?W 
(d = l. 195, 11. 8m L, 82. 6 6 mm o 1 ) SrJWtdbD 

-kMfox-im, m^mmi-hv t^x-mm. mm^m&mmLtc 0 m^ntc* 

<4j\s**/V%VjV (5 0 g, ^nn*;l/A : Hf&3l?vU= 2 : 1~1 : 1) #7 
A^n^ hr-m^ffV\ BWft** (0. 6 9g, 11%) £#fc 0 
1 H-NMR (CDC 1 3 , rtfflaiUlTMS) 
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A— f o r m 

7. 2 8-7. 38 (5H, m), 5. 86 (1 H, brs), 5. 14 (2H, 
d, J = 2. 4Hz) or4. 99-5. 13 (2H, m) , 4. 30-4. 3 
8 (1H, m) , 3. 61-3. 68 (1H, m) , 3. 46 (1H, td, J 
5 =11. 7H z, 3. 4H z) , 3. 2 4-3. 29 (1H, m), 2. 2 9 — 
2. 39 (1H, m) , 1. 7 4-1. 9 5 (3H, m) , 1. 25 (3H, d, 
J = 6. 8Hz) , 1. 15 (3H, d, J = 6. 8Hz) . 
B — f o r m 

7. 2 8 — 7. 38 (5H, m) , .5. 68 (1H, brs), 4. 9 9-5. 

10 13 (2H, m) or5. 11 (2H, d, J = 2. 4Hz) , 4. 46-4. 
5 4 (1H, m) , 3. 52-3. 60 (1H, m) , 3. 03-3. 07 (1 
H, m) , 2. 78 (1H, td, J = 11. 7Hz, 3. 4Hz) , 2. 04 
-2. 15 (1H, m) , 1. 6 7-1. 9 5 (3H, m) , 1. 25 (3H, 
d, J = 6. 8Hz),. 1. 14 (3H, d, J = 6. 8 Hz) . 

15 MS (FAB+, NBA) 

m/z : 2 9 1 [M+H] + . 

mum 2 7 

(3S) -3- (N->T y/o ^/lz-^y ^^rv'*^#-/l'7 5 /) -1- 

-^7 ^ y * ^ 7 ^ -/p- 2 - 1 0 ^ y k^©^ 

20 (3S) -3- (N--f y7°P ^A-^VjjV^^iJjVT^=-JVr%y) -2 
-t'^ij Ky (7 8 3. Omg, 2. 6 9 6 7 mm o 1 ) Or Vuyyly 
(15mL) 8 £ C-C^iPtfcm> n -7"^ V A^ihV^ 

jft (2. 46 M, 1. 04mL, 2. 5 5 8 4 mm o 1 ) £ 1 O^M^TlT 
U ElifrT?3 0#M*fliLfc, ftt^i^fty^ (5 0 0. Omg, 3. 2 

25 6 0 9mmol) OfF7t Kn7 7> (3mL) 3 0#ffl«#L 

fc^ 7^-7©^ p^aSMR (1 . 7M, 11. lmL, 18. 87 
mmol) -blRiL. 5#M«#Lfc. 
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i/V lltffr (5 0 g , 9 dd^A : / ? J — /U= 19:1—14:1—9: 
1) XyJxfn-* hT*ffl|!{5rfTV\ Bfcrtfc'&fo (7 5 6. 2mg, 7 6%) 
fc. 

1 H — NMR (CDC1 3 , WifTMS) 
5 A— form 

7. 3 0 — 7. 40 (5H, m) , 5. 08-5. 14 (2H, m) , 4. 36 
~4. 45 (1H, m) , 3. 94-4. 0 0 ( 1 H, m) , 3. 56 — 3. 6 
1 (1H, m) , 3. 49 (1H, t d , J = 12. 7Hz, 3. 4Hz) , 3. 
35 (2H, brs), 3. 18 (2H, brs), 2. 14-2. 25 (1H, 
10 m) , 1. 9 2-2. 0 5 (2H, m) , 1. 6 8-1. 8 0 ( 1 H, m) , 1. 
24 (3H, d, J = 6. 8Hz) , 1. 16 (3H, d, J=6. 8Hz) . 
B — form 

7. 30 — 7. 40 (5H, m) , 5. 04-5. 16 (2H, m) , 4. 54 
-4. 64 (1 H, m) , 3. 83-3. 90 (1 H, m) , 3. 56- 3. 6 

15 1 (1 H, m) , 3. 18 (2H, brs), 3. 14 ( 1 H, t d, J = 1 2. 
7Hz, 3. 4Hz) , 2. 48 (2H, brs) , 2. 14-2. 25 ( 1 H, 
m), 1. 92-2. 05 (2H, m) , 1. 68-1. 80 ( 1 H, m) , 1. 
22 (3H, d, J = 6. 8 Hz) , 1. 16 (3H, d, J = 6. 8Hz). 
MS (FAB +, NBA) 

20 m/z : 3 6 9 [M+H] + . 

imm 2 8 

(3 S) - 3 -f V7°p eVU7S J- 1 — i?T 5 J yfrX7 4 ~jV— 2 — fc°^ V K 

(3S) -3- (N--T y7°D €;V-^l/*yjV**i/lJji'7$~j\>T% /) -1 
25 -^7^y^^7^-^-2-tf^DK> (4 5 0. lmg, 1. 2219 
mmo 1) CD^fS— (9mL) JS&Ul, ^'r^^I (4 5mg) 
*£SL«ST» MT'2 4 0#ra#b7to 

S«««f©tt«ESril*L, ^IWiliU (2 84. 6mg, 

9 9 %) £#fc„ 
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1 H-NMR (D 2 0, 4. 6 5 ppm) 

3. 68 (1H, dd, J = 11. 2Hz, 6. 8Hz), 3. 42-3. 58 
(2H, m) , 3. 08-3. 17 (1H, m) , 2. 15 — 2. 23 (1H, 
m) , 1. 7 4-1. 89 (2H, m) , 1. 4 8-1. 5 8 (1H, m) , 1. 
5 0 6 (6H, d, J = 6. 3H z) . 
MS (F AB+, G 1 y) 
m/z : 2 3 5 [M+H] + . 

mmm 2 9 

(3S) -3- (N - n / ) - 2 - fc° 

10 -<V K^©£$ 

(3S) — 3— T$y — 2 — t°s< V K V ( 1 . 51g, 13. 23mmol) 
©^^y-^'OmL) »n-7'f/l'7/VTtK (d = 0. 8 0 0, 1. 3 
mL, 14. 4 2mmol) ^Px., ^fiT* 3 . 5 B#|B)tt W bfc 0 
®£»E«:i*EEWI§8L *9J—A> (12mL) Xtf**fcWV h U 

15 £A (2. 45g, 3 8. 9 9mmol) SrJtJP*.. Mf3 O^i^Lfc. 2fc 
^-eRJ&iRfciraft (d = l. 049, 0. 8 4mL, 14. 6 7mmol) ^1 

RJS*fc«JEttl8Lfc«» *»t«MtoMH*hy (2. 50g, 29. 7 

5mmo 1) ^D^T, H^^VV-^ttttJ Lfc. mm^^MmZmu&i&ykX* 

dd*;VA (5 0mL) Sr^JPx., JEl^kftTT* h V ^A-T ^ > ( d = 0 . 7 2 
25, 2. 8mL, 20. OOmmo 1) Mil^^^^^^^ 
(d=l. 195, 2. 8mL, 19. 6 1 mm o 1 ) SrMIl^PKL, l*tffi-C 1 B# 

(5 0 g, ^du*W : ^xf;U= 3 : 1-2 : 1-1 : 1) 
^o-7hT«m\ B«Hfr&*> (0. 3 8g, 9%) £#fc„ 
1 H — NMR (CDC 1 3, rt&BUHTMS) 
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A— f o r m 

7. 2 7-7. 38 (5H, m) , 5. 84 (1H, brs), 5. 16 (2H, 
s) , 3. 8 3-3. 9 2 (1H, m) , 3. 2 3-3. 4 6 (4H, m) , 2. 
19 — 2. 27 (1H, m) , 2. 01—2. 09 (1H, m) , 1. 91-2. 
5 0 0 (1 H, m) , 1. 7 8-1. 8 7 (1 H, ra) , 1. 4 2-1. 6 5 (2 
H, m), 1. 25-1. 36 (2H, m), 0. 88 (3H, t, J = 7. 3 
Hz) . 
B — f o r m 

7. 2 7-7. 3 8 (5H, m) , 5. 69 (1H, brs) 5. 06-5. 1 
10 6 (2H, m) , 3. 7 2-3. 8 3 ( 1 H, m) , 3. 2 3-3. 4 0 (2H, 

m), 3. 08 — 3. 15 (1H, m), 2. 88 — 2. 97 (IH, m) , 1. 

67 — 2. 10 (4H, m) , 1. 4 2 — 1. 6 5 (2H, m) , 1. 32 — 1. 

4 5 (2H, m) , 0. 9 4 (3H, t, J = 7. 3Hz) . 

MS (FAB+, NBA) 
15 m/z : 3 0 5 [M+H] + . 

HS&tf'J 3 0 

(3S) -3- (N-n-'73-A'-'<l'*jA'**f-yilA'J$—Jl'T$S) -\-*J 
J 2 - bf^y KV©^J$ 

(3S) -3- (N-n-^/U-^^^Ti-^^/^-yUT^ /) -2- 
20 (4 0 3. 2mg, 1 . 3 2 4 6 mm o 1 ) ©r h7 t Ka77V 

(l2mL) JSKSr^Mft- 7 8mSlLfet, n-^!Jf7^t^ 
WL (2. 4 6 M, 0. 51m L, 1. 2 5 4 6 mm o 1 ) £*$o< WTU ffl 
ffl-Cl. 59$fflMWLtio fc^X'st*is1&ik}) V (2 4 3. 7mg, 1. 58 9 
4mmol) h7tKn77> (lmL) gJK&ao*., 3 0#IB)«#Lfc.gL 
25 Ty^^TW^oo^/U^i (l. 7M, 5. OmL, 8. 50mmol) & 

Rf^m^-k^^tax.. ^D^Afttitiit tauftju&mm&mQit 

A'-bi/y-bVA' (3 0 g, ^od*/I/A : ^/-/U= 14: 1-9 : 1) tiy 



• 
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A^07ht«m\ Umt&M (18 5. Omg, 3 7%) £#?c 0 
1 H — NMR (CDC 1 3, Wi$TMS) 
A— f o r m 

7. 29~7. 40 (5H, m) , 5. 07-5. 15 (2H, m) , 3. 90 
5 -3. 98 (1H, m) , 3. 6 2-3. 7 4 (1H, m) , 3. 51 (1H, 
td, J = 1 2 . 2Hz, 3. 4 H z ) , 3 . 3 3 — 3. 47 ( 1 H, m) , 3. 
32 (2H, brs), 3. 15-3. 30 (1H, m), 3. 18 (2H, b 
r s) , 2. 07-2. 20 (2H, m) , 1. 95-2. 05 (1H, m), 
1. 5 0-1. 8 0 (3H, m) , 1. 2 7 — 1. 4 2 (2H, m) , 0. 90 
10 (3H, t, J = 7. 3 Hz). 
B — f o r m 

7. 2 9-7. 4 0 (5H, m) , 5. 03-5. 18 (2H, m) , 3. 82 
— 3. 90 (1H, m) , 3. 6 2-3. 7 4 (1H, m) , 3. 33 — 3. 4 
7 (1 H, m) , 3. 15-3. 3 0 (2H, m) , 3. 16 (2H, brs), 
15 2. 5 4 (2H, brs) , 2. 0 7-2. 2 0 (2H, m) , 1. 95 — 2. 
05 (1H, m) , 1. 5 0-1. 8 0 (3H, m) , 1. 2 7-1. 4 2 (2 
H, m) , 0. 95 (3H, t, J = 7. 3Hz) . 
MS (FAB 4-, G 1 y ) 

m/z : 3 8 3 [M+H] + , 7 6 5 [2M+H] + . 
20 H»J 3 1 

(3S) -3-n-y^^7^/-l-^T\y^7,y^^-2-t^]) K> 

(3S) -3- (N - n -yf ;l/-^>^l/t^^^**-^7 ? / ) -1- 

Ky (12 6. 5 m g, 0. 3 3 0 8 
25 mmo 1) (6mL) bfc (0. 3mL) C9?S£^M£*tfl¥ U 

7^7AI (1 3mg) fcAPx., 7k**«ET, lt£t6«tfLfc 0 

u ®mz®j£mmLtL&, ^t-^hp-2o 

(i omL, 7k- / f ; -j^&mtti) icr»«Srfirv\ l«rffc**-(19. 2 
mg, 2 3%) 
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1 H — NMR (CD 3 OD, 3. 30ppm) 

3. 5 9-3. 6 4 (2H, m) , 3. 31 (1H, dd, J = ll. 2Hz, 
6. 8Hz) , 2. 64 (2H, dd, J = 7. 8Hz, 6. 8Hz) 2. 18 
-2. 25 (1H, m), 1. 89-1. 99 (1H, m), 1. 7 8-1. 8 
5 8 (1H, m) , 1. 4 8-1. 6 5 (3H, m) , 1. 3 4-1. 4 3 (2H, 
m) , 0. 9 4 (3H, t , J = 7 . 3 H z ) . 
MS (F AB+, G 1 y) 

m/z : 2 4 9 [M+H] + , 4 9 7 [2M + H] + . 

mmm 32 

10 (3S) -3- (N-^V^-^y^^-^^^xK-zUT? /) -2-hV< 

(3S) - K> (4. OOg, 35. 04mmol) 

l^yXT^t K (d= 1. 044, 5. 4mL, 53. 12mmol)SrAn 

15 ttAffcbytRJfciKfc (l OmL) SU^-tvU (2 0mL) £flfl;t> 

$j-CSfcfrU (3S) - 3-'<>v? l Jfy7$;-2-^!)K^ (5. 78 
g) Sr&fco *7t, r*>r->3 y©»SWI^EIlLt#^fe 

ttft^jt— ryu-n ■ *1f>©^£^T*i!fefrU (3S) -3 — ^!Jr 

20 y7$;-2-^y KV (1. OOg, £tf6. 7 8g, 9 6%) 

(3S) - 3-^!if^7^-2-k^y K> (5. 2 6g, 2 6. 0 
lmmo 1) (DtVJ—^ (6 0mL) M&f-ZifMWsT J * 

6 4g, 2 6. lOramol) »^ l^£T'3 0^Wtfco 
ftV^EfSfRKlft* (d = 1 . 049, 1. 80m L, 31. 2 lmmo 1) £ 
25 MtLX. 7k^r-e3 OftfflmWLtc, 

&.j&mzwL&mffiLit'&, * aoomu wrh7tKD77v (50 
mD touted ymrx-mmykm-thv vj* (8. 7 4 g> 104. 04 

mmo 1) JkXfWfc<>*Jfi'**i/tlA'&~A' (d = l. 195, 9. 3mL, 
6 5. 1 4 mmo 1) *Mtl,. 7k#TT*4 0#KL M"C2 0#M«#Lfc. 
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JV (1 0 0 g, ^Dn*M : gftg&^fvl^ 2 : 1 — 1 : 1— ^nnzJvUA : &t 
:*$J—fr= 1 : 1 : 0. 1) t> 7 n-r hxm^ff^\ ItfHfc 
5 ( 7 . 2 0 g , 7 9%) %mtc 0 

1 H — NMR (CDC1 3 , figMISlTMS) 
A— f o r m 

7. 24-7. 39 ( 1 0 H, m) , 5. 98 ( 1 H, brs), 5. 17 (2 
H, s), 4. 69 (1H, d, J = 16. 1Hz), 4. 53 (1H, d, J 
10 =16. 1Hz), 3. 9 3-4. 02 ( 1 H, m) , 3. 35 (1H, td, 
J = ll. 7Hz, 3. 4Hz), 3. 21-3. 26 ( 1 H, m) , 2. 03 
-2. 14 (1H, m) , 1. 7 8-1. 8 6 (1H, m) , 1. 50-1. 7 

2 (2H, m) . 
B — f o r m 

15 7. 24 — 7. 39 (10 H, m), 5. 81 ( 1 H, brs), 5. 11 — 5. 
2 1 (2H, m) , 4. 8 4 (1H, d, J = 15. 1Hz) , 4. 4 8 ( 1 H, 
d, J = 15. 1Hz) , 3. 7 0 — 3. 7 8 ( 1 H, m) , 3. 02 — 3. 0 
8 (1H, m) , 2. 8 5 (1H, td, J = ll. 7Hz, 3. 4 Hz) , 1. 
86 — 1. 97 (1H, m), 1. 78 — 1. 86 (1H, m), 1. 50 — 1. 

20 7 2 (2H, m) . 

MS (FAB + , NBA) 
m/z : 3 3 9 [M + H] + . 

mmm 3 3 

(3S) -3- (N ^^V-^y^Jrv/^/^'-ZUT ; 7 ) -1-5*7 

25 ^y*^7>f-/U-2-t'^y K>tf>-£$ 

(3S) -3- (N-^y^-^y^t^rV^^^T;/) - 2 - tf 
*<V KV (6. 90g, 20. 3 9mmol) Off7tKo77y (100 
mL) ®mZft&-7 8°Cf^UWl n-y^yf-^^^rf-^M (2. 
4 6M, 7. 9mL, 19. 4 3mmol) £ 2 O^Fb^M^T^T U l*!t£T-2 
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0#raft#Lfc„ &i^X***i'mkVy (3. 7 5g, 2 4. 4 6mmol) <D 
ff7tKo77V (lOmL) ^^^Di, Pitt"? 1 0#W, Mf2 0^f B 1 
ff#U WS- 7 8W#tm\stc'&, WLfc7>*~T (d = 0. 7 7 1, 2. 5 
mL, 113. 1 8mmo 1) ZMZ., 5#IM#L7to 

y y 7^^> ( 1 2 0 g , ^ o o : Itg^^Vl-' : ^ ^ y — yU= 10:1 

0:0-10:9:1-10:8:2) -fry^a^ hX-mU*ft\<\ 3Mt& 
m (4. 1 7 g, 4 9%) &#7c 0 
10 ^-NMR (CDC1 3 , WfTMS) 
A — f o r m 

7. 27-7. 39 (10H, m) , 5. 13-5. 20 ( 2 H, m) , 4 . 7 
6 (1H, brd, J = 15. 6Hz) , 4. 48 (1H, brd, J = 15. 
6Hz), 3. 85-3. 92 ( 1 H, m) , 3. 72-3. 81 ( 1 H, m) , 
15 3. 4 7 (1 H, td, 12. 2Hz, 3. 4Hz), 3. 31 (2H, br 
s), 3. 20 (2H, brs), 1. 95 — 2. 12 ( 1 H, m) , 1. 78 
— 1. 94 (2H, m) , 1. 5 4-1. 7 2 ( 1 H, m) . 
B — f o r m 

7. 27-7. 39 (1 0 H, m), 5. 11-5. 26 (2H, m), 4. 9 
20 4 (1H, brd, J = 15. 6 Hz), 4. 42 (1H, brd, J = 15. 
6Hz), 3. 72-3. 81 ( 1 H, m) , 3. 61 — 3. 68 ( 1 H, m) , 
3. 11-3. 20 (1H, m), 3. 14 (2H, brs), 2. 54 (2H, 
brs), 1. 95-2. 12 ( 1 H, m) , 1. 78-1. 94 (2H, m), 
1. 5 4-1. 7 2 (1 H, m) . 
25 MS (FAB + , NBA) 

m/z : 4 1 7 [M+H] + . 

mmm 3 a 

(3S) - 3 -^y / - 1 - v?7 ^ / *^7^ ^/U- 2 - K>0 



• 
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(3S) -3- W-'<>&/u-<<>*?/i'**i/lJ/i'tf—A>7$/) - 1 - v 
7^y*77^^-2-t^!i h> (50 1. lmg, 1. 2034 
mmol) 1£^?J-)V (lOmL) MU '^7^^Al (5 0mg) 

5 K^t©fiiI^I4U, M£@/BSSi§L/^ ^7-^HP-20 (2 
5mL, TK-^^y-^IH^tb) K-C»8i£fTV\ g#Hl^> (2 5 1. 1 
m g , 7 4%) &mtc 0 
1 H-NMR (CD 3 OD, 3. 30pprn) 

7. 30~7. 37 (4H, m) , 7. 25 (1H, tt, J = 6. 8Hz, 2. 
10 0Hz) , 3. 83 (2H, q, J = 12. 7Hz) , 3. 60 (2H, ddd, 

J = 7. 3Hz, 4. 3Hz, 1. 5 Hz), 3. 28 (1H, dd, J = l 1. 

2Hz, 6. 8Hz), 2. 23 ( 1 H, td, J = ll. 2Hz, 5. 9H 

z ) , 1. 8 9 ~ 1 . 99 ( 1 H, m) , 1. 7 5 ~ 1 . 86 ( 1 H, m) , 1. 

61 (1H, dddd, J = 12. 7Hz, 11. 2Hz, 9. 8 Hz, 5. 9 
15 Hz) . 

MS (F AB+, G 1 y) 

m/z : 2 8 3 [M+H] + . 

mmm 35 

(3S) -3- ^^/V**?y%;V#~jVT x 7) - 2 - fc° 

20 K>©^ 

(3 S) - 3-7^7-2-^11 K> (1. 1 5 g, 10. 0 7 mm o 1) 
0^^-^ (5mL) 7/1/77-^ (d = l. 160, 0. 9 1mL, 

10. 9 9mmo 1 ) ZMx., ^ST'-lM^ Lfco 

&fcm*m&mmLtc'&, domL) Rxffrmikxvmi- h I) -7 

25 A (0. 46g, 12. 16 mmol) £flOX_, MUX' 3 B#p B W£ tfc 0 

£/£7££i$JEMLfc^ ^dd*;^ (15mL) Mx., ftl/^kftT-C 
h!Jif;l/7^ (d = 0. 7 2 5 5, 2. 8mL, 19. 99mraol) M 
mt'<>i'^***>%^tf-^ (d = l. 195, 2. 2mL, 12. 16 

mmo i) zmz.. 7mrx2mmmwLtz 0 
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jltfjV ( 1 0 0 g , ^ a dxK/UA : Wf^^^^= 2 : 1 — 1 : 1~^dd /JvP 
A : : pj*/-yu= 1:1:0. 1) t> 7 A ? o ^ h Ti*M£:fTV\ 

5 g ft^-g^ ( 7 . 2 0 g , 7 9%) *mCo 
1 H — NMR (CDC 1 3 , f*l£BHiHTMS) 
A— f o r m 

7. 2 7-7. 37 (6H, m), 6. 30 (1H, dd, J = 2. 9Hz, 2. 
0Hz), 6. 18 (1H, d, J = 2. 9Hz), 5. 94 (1H, brs), 
10 5. 17 (2H, s), 4. 65 (1H, brd, J = 16. 1Hz) , 4. 4 
9 (1H, brd, J = 16. 1Hz), 4. 0 5-4. 13 ( 1 H, m) , 3. 
37 (1H, td, J = ll. 7Hz, 3. 4Hz), 3. 22~3. 28 (1 
H, m) , 2. 0 1 — 2. 11 (1H, m) , 1. 5 8-1. 9 5 (3H, m) . 
B — f o r m 

15 7. 2 7 — 7. 37 (6H, m), 6. 3 1-6. 34 (2H, m), 5. 79 
(1H, brs) , 5. 09 — 5. 17 (2H, m) , 4. 82 ( 1 H, brd, 
J = 1 5 . 1 H z ) , 4. 45 (1H, brd, J = 1 5 . 1Hz), 3. 87 
-3. 95 (1H, m), 3. 06 — 3. 12 (1H, m), 2. 89 (1H, 
td, J = 1 1. 7Hz, 3. 4Hz), 1. 58 — 1. 95 (4H, m) . 

20 MS (FAB+, NBA) 

m/ z : 3 2 9 [M+H] + . 

mmm 3 6 

(3S) -3- W-7A>'7})A'-'*>i?j]'**tisjjA'tf—/l'T$ /) - 1 -*J 

25 (3S) -3- V jVir^r^t) friS-^T % /) -2- 

1 1 g, 3. 38mmol) (Dfh7tKn77^ (25 
mL) m®*ftU-7 8X:XlfcMLtz'&. n-yf/Hlf!>Wir^» (2. 
46 M, 1. 3m L, 3. 2 0mmol) £ 2 OftfflfrttXffiT U 2 0 

^M!t»Lfc. ^^T'^^^kyv (0. 62g, 4. 04mmol) (Drh 
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7tKo77y (3mL) mm&tia*.l WC1I*M, lfit'4 5^WU 
^fi-7 8tt'ftaifcf, 7^-7©^op*/^$ (1. 7M, 21 
mL, 35. 7mmol) ^Dx> 5#IHHS#Lfc„ 

/V^^i;^y> (5 0 g, /dd^A : *9 J— /P= 19:1-14:1)* 

7i»^D^ h-e«f«S:fTV\ Itt^ft (0. 6 1g, 4 5%) *%tz 0 

1 H — NMR (CDC 1 3 , rtfHS#i|STMS) 
A— f o r m 

10 7. 32~7. 39 (6H, m), 6. 32 (1H, dd, J=4. 9Hz, 3. 
0Hz) , 6. 23 (1H, d, J = 3. 0Hz) , 5. 12-5. 20 (2H, 
m), 4. 72 (1H, brd, J = 1 6. 1Hz), 4. 42 (1H, brd, 
J = 16. 1Hz) , 3. 87~3. 95 (2H, m) , 3. 48 ( 1 H, td, 
J = 1 2. 2Hz, 3. 4Hz), 3. 31 (2H, brs), 3. 20 (2H, 

15 brs), 1 . 6 4 ~ 2 . 1 0 ( 4 H, m) . 
B — f o r m 

7. 32~7. 39 (6H, m) , 6. 33~6. 35 (2H, m) , 5. 07 
~5. 23 (2H, m) , 4. 91 (1H, brd, J = 16. 1Hz), 4. 
38 (1H, brd, J = 1 6. 1Hz), 3. 77~3. 87 (2H, m), 
20 3. 16 (2H, brs), 3. 13~3. 23 (1H, m), 2. 58 (2H, 
brs) , 1. 64~2. 10 (4H, m) . 
MS (FAB+, NBA) 
m/z : 4 0 7 [M + H] + . 

mmm 3 7 

25 (3S) V^T^y- 1 -i?T $ S 4 —A>- 2- fc'^y K> 

(3S) -3- })/U-'Oi?;Ujr*ci'jj;\s7$~ J) -1- 

^7 5/^7>f=;V-2-^y K> (3 5 6. 2mg, 0. 8 7 6 5 
mmol) &ai*y-^ (6mL) K&flfU ^7^1)^1 (35mg) £flO;t, 
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7kSHK«ET\ M-C-ft«#Lfc. 
5LfcWi<P<DMm*M£;L, *«*«E»*Lfc«, ^7^HP-2 0 
(2 0mL, 7k-^^/-^iH^m) fc-Ctt««rfrV\ IW^ft (7 8. 4 

m g , 3 3%) frfcfc. 
5 1 H — NMR (CD 3 OD, 3. 3 0 p p m) 

7. 44 (1H, dd, J = 2. OHz, 1. OHz) , 6. 35 (1H, dd, 

J = 3. 4Hz, 2. OHz) , 6. 29 (1H, dd, J = 3. 4Hz, 1. 

OHz), 3. 8 0-3. 89 (2H, m), 3. 6 0 (1H, t, J = 6. 3 

Hz) 3. 59 (1H, t, J = 6. 3Hz), 3. 26 (1H, dd, J = l 
10 1. 2Hz, 6. 8Hz), 2. 17-2. 2 5 (1H, m) , 1. 88 — 1. 

9 8 (1H, m) , 1. 7 5-1. 8 6 ( 1 H, m) , 1. 5 6 ( 1 H, ddd 

d, J = 12. 7Hz, 11. 2Hz, 9. 8Hz, 5. 9Hz). 

MS (FAB+, G 1 y) 

m/z : 2 7 3 [M + H] + . 
15 MWR 3 8 

(3S, P (RS) ) -3 — Vs*?A'*-*i/*A»R=-Jl'T$ J- 1 -T5 J (-< 

(3 S) -Z-<*l/*?fl'**i/iJA>i£—fl'T%;-\ - i?T$/ftX7 4—A> 
-2-^DK>4 7 5mg (1. 5mmol) 5:^!)^ (lOmL) HIS 
20 LtzMm^, HWA/^niJ K (281mg, 2. Ommol) %ffi~T 

: J—jV=4 0. 1 — 3 0:1) flyl*? HCTMSrtTofc 
^V-ls-mk^^ (1:1) -CtNMbLfc. ftbilfca&i&SiaU H 
25 \Z±fZm&mi&X~&cfti-Z>^b^£<0. iWUfe (19 0mg, 2 9%) 

1 H — NMR (DMSO-D 6 , FWBWTMS) 

9. 72 (1H, t, J = 10. OHz), 7. 90 (2H, dd, J = 7. 0 
Hz, 1. 7Hz) , 7. 40-7. 60 (4H, m) , 7 . 3 0 ( 5 H, m) , 
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5. 00 (2H, s) , 4. 74 (2H, brt, 4. OHz) , 3. 80~4. 
20 (2H, m) , 3. 65 (1H, m) , 1. 50~2. 10 (4H, m) . 
MS (F A B +) 
m/z : 4 3 1 [M + H] + . 

5 mmm 3 9 

(3S, p (RS) ) -3-T$ y-i-T^/ (^y^^r^y) *^7-r 

(3S, P (RS) ) -3-^V^U^-^r^^AK-^T^y- 1 -75 y 
Hy/^^75/) *^7>f-yU-2-^U K> (60. 5mg, 0. 14 
10 mmol) ©i^y-yl/ (lOmL) (12. lmg)& 

K£tt«:-fc7>f h5»U 6«Sr»E»*-rsr. fcfc J: 19 B«Hfr&* (4 0. 

5 m g , 10 0%) £*§;fc 0 

1 H-NMR (DMSO-D 6 , ^WTMS) 
15 7. 9 0 (2H, m) , 7. 40~7. 60 (3H, m) , 4. 72 (2H, b 

rs), 4. 38 (1H, brs), 3. 80 ( 1 H, m) , 3. 6 0 (2H, 

m) , 2. 0 3 (1H, m) , 1. 7 8 (2H, m) , 1. 4 0 ( 1 H, m) . 

MS (F AB+) 

m/z : 2 9 7 [M + H] + . 
20 MWl 4 0 

(3S, P (RS) ) - 3 U - 1 -7 5 / (7 

(3 S) - 3 -^z^vu* *->#/i/#— 5 J - 1 -S?7S Sftx7 4=./u 
-2-t^U K> (lOOOmg, 3. lmmol) 5rt 4 !J^y (lOmL) 1: 
25 WLfcMC, i?fif7x-/Ky^7t-h (0. 50mL, 5 4 8mg, 
4. 6mmol) ^iTl, 4 S |HJ8H$ Lfc a 

5 OWLW^flEillU #W:^v'y*^> (It 
: ;X*/-/U=1 0 : 1) #7A*d^ MCTHfSH-* r. £ £ 9 lift 
( 5 0 0 m g , 3 6%) ntCo 
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1 H-NMR (DMSO-D 6 , M$TMS) 

8. 78 (1H, s) , 7. 90 (1H, d , J=9. 2Hz) , 7. 49 (1 
H, d, J = 9. 2Hz) , 7. 2 0-7. 4 3 (9H, m) , 6. 95-7. 

0 5 (1H, m) , 5.0 2 (2H, s.) , 4. 7 8 ( 2 H, brs) , 3. 3 
5 0-3. 80 (3H, m) , 1. 60~2. 10 (4H, m) . 

MS (ES I +) 

m/Z : 4 4 6 [M+H] + . 

nmm 4 1 

(3S, P (RS) ) - 3 -75 / - 1 -75 J (7x=yl/*;l//<*^ )VT 5 
10 y) *^7^-;u-2-fc 5 ^!J KV©^ 

(3S) - 3 -'<>^U^5'*/U#=yU7 5 7-1-75/ {y^=./ufi/l< 
^^75 7) Tf;^. 7^ ziyV- 2 - t°^y (30mg, 0. 067 
mmol) (T>3^9 /—/V (lOmL) f&gLK'*? J»M (5mg) fa 
3H&StT\ M-C 2 4 B»Mlf# Lfeo 

15 RJSttfc'fe?-*' h2>iBU 5«Sr«E»*i-5^ilJ:j:5 BWft-frtt (20 

mg, 9 6 %) £#fc e 

1 H-NMR (DMSO-D 6 , ftSMI^TMS) 

8. 88 (1H, s) , 7. 20-7. 42 (4H, m) , 6. 98 ( 1 H, t, 
J = 7. 1Hz), 4. 76 (2H, brs), 3. 00 — 3. 80 (6H, 
20 m) , 1. 93-2. 13 (1H, m) , 1. 67-1. 8 4 (2 H, m) , 1. 
3 0-1. 5 5 (1H, m) . 
MS (E S I +) 
m/z : 3 1 2 [M + H] + . 
«#J4 2 

25 (3R) -3-757-l-^75 7^7^-/l'-2-tVi) FV©£fife 

(3 R) - 3 -^yy/^^'^yi'*^; / - 1 -v>7 5 Z*;*?^ —A 
-2-t^i) Ky (8 0 4. 9mg, 2. 4 6 6 8 mm o 1 ) £i*/ — jU (3 
OmL) fcSflPU ^7^7^i (8 0mg) £flP;L, tMIMT, M5 0t 
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u *tat«r«ffi»*L, ntMk&m (4 6 4. om g , 

9 8%) fcfcfc, 

1 H-NMR (D 2 O t 4. 65ppm) 

3. 45 (1H, t, J=6. 3Hz) , 3. 44 (1H, t, J=6. 3H 
5 z) , 3. 38 (1H, dd, J = l 1. 2Hz, 6. 8Hz), 2. 0 0~2. 
09 (1H, m), 1. 6 8~1. 82 (2H, m) , 1. 3 9-1. 49 (1 
H, m) . 

MS (FAB +, G 1 y) 
m/z : 1 9 3 [M+H] + . 
10 H»J4 3 

(3S) -3-7?y-l-^7?y^7^-yl/-2-^k Fn7f'tV> 

(3 S) - 3 - ^y^+i/A^JK^T 5 y - 1 -*J7 5 7 
- 2 -^t FnTiffcV > (2 4 0. 8mg, 0. 7 7 6 5mmol) 
15 (lOmL) KlfgflPU (24mg) Sr^JDx., ykSH&iiKT, 

U 1 mt^m (15 5. 5 m g , 97%) £r#fc: 0 

1 H-NMR (D z O, 4. 65ppm) 
20 3. 85~3. 9 3(1 H, m), . 3. 80(1 H, brd, J = 10. 3 Hz), 

3. 27 (1H, td, ] = 1 1. 7Hz, 15. 6Hz), 1. 68~1. 8 

0 (3H, m), 1. 55-1. 66 (1H, m), 1. 39~1. 49 (1H, 

m) , 1. 21~1. 33 (1H, m). 

MS (FAB+, G 1 y) 
25 m/z : 2 0 7 [M+H] + , 4 1 3 [2M + H] + . 

(3 S) -3-7^-l-^7?y*^7^^-2-t'c V K^O^J* 

(3 S) - 3-^y^^->^;v^-^7; J- 1 -^7^;*^7>f=;i/ 
-2-t'n!i py (4 0 1. 5mg, 1. 2 8 5 8 mm o 1 ) £:n*y-yU (4 
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mL) <b* (0. 8mL) OR^CSIL, /«7^?^H (4 0mg) 

-:r-7VMB«£&&^JI£grffc&fTV\ (13 2. 5. 5mg, 5 4 

5 %) 

1 H — NMR (D 2 0, 4. 6 5 ppm) 

3. 71 (1H, dd, J = ll. 2Hz, 8. 3Hz), 3. 57-3. 63 
(1H, m) , 3. 45 (1H, td, J = 10. 3Hz, 6. 4Hz) , 2. 
32-2. 40 (1H, m) , 1. 7 2-1. 8 3 (1H, m) . 
10 MS (FAB+, G 1 y) 
m/z : 1 7 9 [M+H] + . 

mt&m 4 5 

(3S) -3-75;-l-^75;ta7^-;i/-2-tVij Y>&&& iM 

15 (3S) - Z-'<>i?j\'$-*i/l}j\'ifs~;VT% /- 1 -*J7% J frX7 4=./u 
— 2 — tf-^y K>' ( 1 . 2 2 g, 3. 7 4mmo 1) * * $ J — A* (1 6mL) 
-7K (4mL) U '<?*S$J»m (0. 1 2g) **$t 

s««*o*i«es:«*u, ®mz$mmm\.tz'&, wat*x-9j—A' (25 

20 mL) -i-r/U ffilOmL) i£&fl?L, 4«£«[^**il^***^**at 
(0. 9mL) £oc^/-^ (6mL) Lfc»K«r»T U WtfJL-fcSNI 

S:«l&t5riia*)lfl!){k^!l (0. 69g, 8 1%) 
1 H — NMR (D 2 0, 4. 6 5 ppm) 

3. 83 (1H, dd, J = ll. 7Hz, 6. 8Hz), 3. 47-3. 53 
25 (2H, m), 2. 19 (1H, td, J = 1 1. 7Hz, 6. 8Hz) , 1. 
7 4-1. 9 2 (2H, m) , 1. 5 9-1. 7 2 (1H, m) . 
HJ601J4 6 

(3S) -3-75/- l-i?7X/ 4-/^-2 -tf^V 
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- (-) -m*mm <D$j& 

(3 S) - 3 -^Vs^^'stu^^T 5. J- 1 -i?7$ J-fc*7 4-)\' 
-2-t^i) (c> ( 5 .0g, 15. 3mmo 1 ) (D^f / — jV (5 OmL) \ZM 
ML, /^7^!)AI (2 50mg) ^DX., tK^^T^ST' 1 0 Lfc 0 



- (-) -m%Mk (2. 88g, 7.7mmol) <D^/ — )V (4 OmL) ^ 
I^^DX., ^tNt*/-^ (4 OmL) ZMx.tc 0 VrttiLtz'&&$:ffiM1r2>~ 
£U:<fc9@tfHt^ (4. 77g, 84%) £#fc 0 #*gfitt, HJfcf'J 1 &t>*H 

io £ti,fc 0 

1 H — NMR (C D 3 OD, rt^ifTMS) 

8. 12~8. 23 (2H, m) , 7. 55~7. 65 ( 1 H, m) , 7. 42 
~7. 53 (2H, m) , 5. 84 (1H, s) , 3. 80~3. 99 ( 1 H, 
m), 3. 53~3. 68 (2H, m), 2. 15~2. 37 (1H, m), 1. 
15 64~1. 95 (3H, m) . 
MS (E S I +) 
m/z : 1 9 3 [M + H] + . 
MS(ESI-) 

m/z : 3 5 7 [M ( V yV A« ^BW) -H] ~ 
20 MMM 4 7 

(3S, P (RorS) ) -3 ^V)Vir*^t> )\,-&~,VT 5 7 - 1 -7 ^ J 

(Tir^/UT?/) *^7-r=/P- 2-tT^JJ K^&tf (3 S, P (S o r 
R) ) - 3 -^<y -^Ut Jrv/*;^*-^7 ; y - 1 - 7 5 ; (7tf^75y) 

25 (3S) - 3 -^y^# t >*;^=/l'7 $ / - 2 - (2. 00 

g, 6. 1 3mmo 1 ) *t°V (8 OmL) tCiPfi^fi? LfcgffitC, ^fiT* 
TtfMnDF (0. 52mL, 7. 3lmmol) «TU ffl&T~61&ffl 



# 
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(3S, P (SorR)) - 3 -^y^t^f->i/M'^^7 ^ - 1 -7 ; 7 

(rtw^y) **7-r— A'-^-tf^y K> (o. 4i g , i 8%) 

5 fc 0 

*fc, 'fe B a»^f:3 0%7ir hy*ISRS;^7=tyHP-2 0(100 
mL, *-T-feh^43E»a) fcT*Mtt«rfTV\ gUiSC^IIM, »P>*lfc*£i& 

^-x/l-T*i5fe^-rS-<l:t-ct'9 g^© (3S, P (RorS) ) - 3 — <VvvV 
10 ^-^rv-^/V7j<-/UT5 7 - 1 -75 J (7-fe^/U7 5/) 7^-^-2 - tT 
K> (0. 7 2 g, 3 2%) £#fc 0 
(3S, P (RorS) ) -Z jlflsfc— As? K J- 1 -7 5 7 
(7-fe^v75 7) /^^7^-^-2-t 0 ^y K> 
1 H-NMR (DMSO-d 6l WiTMS) 
15 9. 4 0 (1 H, brs) , 7. 46 ( 1 H, d, J = 8. 3Hz) , 7. 29 
— 7. 39 (5H, m) , 5. 03 (2H, s) , 4. 59 (2H, brs), 
4. 14 (1H, td, J = 7. 8, 11. 7Hz), 3. 7 1-3. 79 (1 

H, m) , 3. 4 6-3. 54 ( 1 H, m) , 1. 9 7-2. 0 5 ( 1 H, m) , 

I. 8 3 — 1. 94 (1H, m) , 1. 89 (3H, s) , 1. 7 0-1. 80 
20 (1H, m) , 1. 5 2—1. 6 2 (1H, m) . 

MS (ESI + ) 

m/z : 3 9 1 [M+Na] + . 

(3S, P (SorR)) -3— <Vv J ^dr->^^'^yU75 7 - 1 -75 7 

(7ir^/U75.y) **7-f -yu- 2 - t°-<V 
25 1 H-NMR (DMSO-d 6> ^WTMS) 

9. 41 (1H, brs), 7. 48 (1H, d, J = 8. 8Hz), 7. 29 
-7. 3 9 (5H, m) , 5. 0 3 (2H, s) , 4. 6 3 (2H, brs), 
4. 00-4. 07 (1H, m) , 3. 5 2-3. 6 3 (2H, m) , 1. 96 
-2. 04 (1H, m) , 1. 90 (3H, s) , 1. 74 — 1. 81 (2H, 
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m) , 1. 6 1~1. 7 2 ( 1 H, m) . 

MS (ESI +) 

m/z : 3 9 1 [M+N a] + . 

mmm4 8 

5 (3S, P (RorS) ) -3-75/-1-7S/ (Tir^T^y) 
4 -jv- 2 - y K> 1/2 7-?vi^i&t£>"g-J5£ 

(3S, P (SorR) ) - 3 -^V ^t^^/^-;U7 5 7-1-7$ 
J (7-t?f-A-T$ /) *^7^-/U-2-t°^y K> (2 2 5. 5mg, 0. 6 
1 2 2mmo 1 ) ©:**/-/U (1 5mL) ffiSKir, /^7v?^Al (4 5. 0 
10 mg) ttx., 3k3lf#ffl*T\ ii6t4«#Lfco 

£«£5$U 5?&£ffiML7t^ 7K (2mL) (2 
mL) (DMWIIL^ (3 5. 5mg, 0. 3058 mm ol) 

#> (14 1. 4 m g , 7 9%) *mtc 0 
15 1 H — NMR (D 2 0, PinMm3- (hV tf-J^sV ;V) 

2, 3, 3-d 4 thy 

6. 54 (1H, s), 4. 17 (1H, dd, J = l 2. 2, 6. 8Hz), 

3. 82 (1H, tdd, J = 5. 4, 12. 7, 7. 7Hz), 3. 63 — 3. 
74 (1H, m) , 2. 40 ( 1 H, td, J = 12. 2, 6. 4Hz) , 1. 

20 92~2. 15 (5H, m), 1. 80 (1H, tdd, J = 12. 2, 9. 3, 
6. 8H z) . 
MS (E S I +) 

m/z : 2 5 7 [M+Na] + . 
MMM 4 9 

25 (3S, P (SorR) ) - 3 - 7 5 / - 1 -7 5 / (7ir^75/) 
^ -jv- 2 - 1'^ v k> 1/2 7-*;\sm&<0&f$. 

(3S, P (RorS)) - 3 -^y^t^f'>*^^7 ; / - 1 -7 $ 
/ (7tf/U7$y) *7 7-f-;l/-2-^y h*y (15 0. 5mg, 0. 4 
0 8 6mmo 1 ) <D^? J-JV (1 OmL) &WL\Z. S styW&B (3 0. 0 



• 
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mg) 7K^#H^T, m^X'4mmmwLtc 0 

E£f£&3i§U 5«^MLtt, 7K (2mL) (2 
mL) 0^1(^<|U (2 3. 7mg, 0. 2042 mm ol) 

5 ft (114. 6 m g , 9 6%) £#fc 0 

1 h-nmr (d 2 o, rt«BJ«ip3- ( h y * fvi^y ^) 

2, 3, 3-d4i"hy !>AttD 

6. 53 (1H, s) , 4. 12 (1H, dd, J = 1 1 . 7, 6. 8Hz) , 

3. 70~3. 77 (2H, m) , 2. 40 (1H, td, J = l 1. 2, 4. 
10 9 H z ) , 1 . 8 3 ~ 2 . 1 3 ( 6 H, m) . 

MS (E S I +) 

m/z : 2 57 [M+Na] + . 

mmm 5 0 

(3S, P (SR) ) - 3 -'iy -^t^^;^-^7 ^-1-75/ (n 

15 -79 J4)vr%s) *77 ; f=;v-2-^!)F^ 

(3S) - 3 - ^y^^E- V*M'-^7 $ / - 2 - y (5 2 0. 
5mg, 1. 5 9 5 2mmol) ^t'y^ (20mL) {CMa&ft? Lfc^id, 
M^g&M&«S7Mgj (0. 3lmL, 1. 89 5 0mmol). SrlTU «6 0 
tt2 0|HH*#Lfc. 

20 KJ£JR£«JEE«M8U #^nfc^t-3 0%T-fe h^7K«^D^L, ^ W T-=- 
tyHP-2 0 (2 0mL, *- Xi? h >*lffi$gffl) fc-Ctt§!{&fTofc„ Wfeft 
tcztj ^y-f7=tyLH-2 0 (2 00mL, ^9J—M KTltJSISrfT 5 
ri:ii<t^)I^M (3 0 0. 3m g, 4 7%) £#fc 0 
1 H-NMR (CDC 1 3 , rta&StfpTMS) 

25 jLWg&fcA 

7. 85~7. 93 (1H, m) , 7. 29~7. 37 (5H, m) , 5. 65 
~5. 72 (1H, m) , 5. 11 (2H, m) , 4. 2 1~4. 31 (1H, 
m), 3. 82~4. 02 (3H, m), 3. 67-3. 75 (1H, m), 2. 
32~2. 46 (1H, m) , 2. 26 (2H, t, J = 7. 3Hz) , 1. 8 
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0-1. 96 (2H, m) , 1. 52-1. 66 (3H, m) , 0. 91 (3H, 
t, J = 7. 3H z) . 

7. 7 4-7. 84 (1H, ra) , 7. 2 9-7. 37 (5H, m), 5. 57 
5 -5. 6 5 (1 H, m) , 5. 11 (2H, m) , 4. 2 1-4. 3 1 ( 1 H, 
m) , 3. 8 2-4. 0 2 (3H, m) , 3. 5 6 — 3. 6 6 ( 1 H, m) , 2. 
3 2-2. 4 6 (1 H, m) , 2. 26 (2H, t, J = 7. 3Hz) , 2. 0 
0-2. 10 (1H, m) , 1. 80-1. 96 (1H, m), 1. 52-1. 
66 (3H, m) , 0. 91 (3H, t, J = 7. 3Hz). 
10 MS(ESI+) 

m/z : 4 1 9 [M+Na] + . 

mmm 5 1 

(3S, P (SR) ) -3-T5/-l-7$y (n-^yWS /) 

15 . (3S, p (sr) ) - 3 - ^v^t^->*^*'^7 ; - 1 - 7 ?y 

(n-^/^^7?;) *77^^-2-k^!)KV (15 3. 2mg, 0. 
3 8 6 5mmo 1 ) (7)^? / — ;V (1 OmL) ^7^7Al (3 0. 0 

mg) SriJD*., **#B*T, ^i&T?4B#p H m^U^o 
SJ&iKSrSiSU 5i^BEHit5riia9 Sffrtt^ (10 1. lmg, 
20 1 0 0%) £#fc 0 

1 H — NMR (CDC 1 3 , rtgGMTMS) 

3. 87-3. 95 (1H, m) , 3. 82 (2H, brs), 3. 67-3. 
79 (1H, m), 3. 43and3. 40 (1H, dd, J = 12. 2, 6. 
8Hz) , 2. 20-2. 32 (3H, m), 1. 53 — 2. 09 (5H, m), 
25 0. 94and0. 94 (3H, t, J = 7. 3 Hz). 
MS (E S 1 +) 

m/z : 2 8 5 [M+Na] + . 
H MM 5 2 

(3S, p (sr) ) - 3 - ^y ^t^^^^^7 ; y - i -7 ; y (t 
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(3S) - 3 -^y^^^^^T U - 2 - ^!) (5 0 3. 
Omg, 1. 5416 mm ol) (20m L) KflDiUStPLfcigiftl^ 

ifitt-7'f/l/7tf;^D!)F (0. 26m L, 1. 8716 mm ol) £ 
5 ITU Wt'3BfWLf:, 

t>HP-2 0 (2 0mL, *- 7i? h ^<fe)IB^tH) (C T ft ofcm> JgttJ 

10 *y-^iZXl£M>tt*ft O^kfcX 9 BfiMfcg'tt (6 2 4. 7mg, 9 5 %) 
7t e 

1 H — NMR (DMSO-d 6 , WIITMS) 

9. 28 (1H, brd, J = 9. 8Hz), 7. 41 ( 1 H, brd, J = 8. 
15 3Hz), 7. 2 9-7. 38 (5H, m), 5. 03 (2H, s), 4. 57 
(1H, brs), 4. 56 (1H, brs), 4. 14 (1H, td, J = 7. 

8, 12. 2Hz), 3. 7 7-3. 84 ( 1 H, m) , 3. 4 4-3. 57 
(1H, m) , 1. 97-2. 07 (3H, m) , 1. 84-1. 93 (1H, 

m) , 1. 72~1. 8 1 (1H, m), 1. 56 (1H, tt, J = 12. 2, 
20 7. 8Hz) , 0. 94 (9H, s) . 

9. 28 (1H, brd, J=9. 8Hz), 7. 47 (1H, brd, J =8. 
8Hz) , 7. 2 9-7. 38 (5H, m), 5. 03 (2H, s), 4. 59 

(1H, brs), 4. 58 (1H, brs), 3. 9 5-4. 04 (1H, 
25 m), 3. 61 — 3. 68 (1H, m), 3. 44 — 3. 57 (1 H, m), 1. 
9 7 — 2. 0 7 (3H, m) , 1. 62-1. 81 (3H, m) , 0. 94 (9 
H, s) . 
MS (ES 1 +) 

m/z : 4 4 7 [M+Na] + . 
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mmm 5 3 

(3S, P (SR) ) -3-T5/-1-T5/ (t-^7tf^7 5y) 

(3S, P (SR) ) - 3 -^y^^^^^^r^; 7 - 1 -7? / 
5 (t-^7tW$7) *^7^-^-2-fc^!J F> (261. 7mg, 
0. 6 1 6 6mmo 1 ) Ox^f/-^ (1 5mL) gfffijd, v^AH (5 0. 
Omg) 7K^#ffl^T, £ffi"T?4B*ffl«#Lfc 0 

Rl£ift&5i6U 6«ESrWE»«i"Sr ttc«t 9 IW-fk^* (17 5. 5mg, 
9 8 %) &Wfc„ 
10 1 H — NMR (DMSO-d 6 , WPTMS) 

9. 28 (1H, brs), 4. 54 (1H, brs), 4. 54 (1H, br 
s), 3. 7 0-3. 80 (1H, m) , 3. 41-3. 49 (1H, m) , 3. 
31 (1H, dd, J = l 1. 2, 6. 8Hz), 1. 9 7-2. 09 (3H, 
15 m) , 1. 6 2-1. 9 2 (2H, m) , 1. 2 6-1. 3 8 (1 H, m) , 0. 
9 4 ( 9 H, s ) . 

9. 28 (1H, brs), 4. 58 (1H, brs), 4. 57 (1H, br 
s) , 3. 5 7 — 3. 6 5 (1 H, m) , 3. 4 9-3. 5 7 (1 H, m) , 3. 
20 17 (1H, dd, J = l 1. 2, 6. 8Hz), 1. 97 — 2. 09 (3H, 
m) , 1. 6 2 — 1. 9 2 (2H, m) , 1. 3 8-1. 4 7 ( 1 H, m) , 0. 
9 3 (9H, s) . 
MS (E S 1 + ) 

m/z : 3 1 3 [M + Na] + . 
-25 5 4 

(3S, P (SR) ) - 3 —Oi?Jl'**is1>/l'7$—/l'TZ J - 1 -T5 J 

(3S) -Z-^>s>Vjr**sl3>\,1fs~iVT%;-2-\?'<V (5 4 5. 
4mg, 1. 6 7 1 5mmo 1 ) Srk°y (2 OmL) \zMffim&\,1tW®\Z.^ 
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mfcX-isfn^-Q-^tuUtf-jU-trti y K (0. 27mL, 2. 0183 
mm o 1 ) ZmT U 3 B#|SJ, g^T* 4 I^IHHfti* Ltc 0 

tyHP-2 0 (2 0mL, 7k- h ymifelii) ^T^M^Tofc^ &fctJ 

^-n-^^ifXCT^B^^fi 1 ^ ^ t\z£ <0 Bttit^M (5 5 5. 2mg, 6 
9%) £#fc 0 

1 H-NMR (DMSO-d 6 , rtMifTMS) 
10 £ftM'l4#A 

9. 23 (1H, brs), 7. 42 ( 1 H, d, J = 8. 3 H z ) , 7. 28 
~7. 38 (5H, m) , 5. 02 (2H, s) , 4. 53-4. 57 ( 2 H, 
m), 4. 11 (1H, td, J = 7. 8, 12. 2Hz), 3. 73-3. 8 
2 (1H, m) , 3. 5 3-3. 63 (1H, m) , 2. 14-2. 23 ( 1 H, 
15 m), 1. 9 5 — 2. 04 (1H, m) , 1. 4 7-1. 92 (7H, m), 1. 
06~1. 30 (6H, m) . 

9. 23 (1H, brs), 7. 46 ( 1 H, d, J=8. 3Hz), 7. 28 
-7. 38 (5H, m) , 5. 02 (2H, s) , 4. 5 3-4. 5 7 (2H, 
20 m) , 3. 9 4 — 4. 0 2 (1H, m) , 3. 4 3-3. 5 2 (2H, m) , 2. 
14 — 2. 23 (1H, m) , 1. 95 — 2. 04 (1H, m) , 1. 47-1. 
9 2 (7H, m) , 1. 0 6-1. 3 0 (6H, m) . . 
MS (E S I +) 

m/z : 4 5 9 [M+Na] + . 
25 £MM 5 5 

(3S, P (SR) ) -3-7^/-l-7$y (is? P^drif^/M^/UT 

**7^-yu- 2- t 0 ^y k^o-S-j* 

(3S, P (SR) ) - 3 ^ - 1 - 7 5 / 

(v/^ a^dr^^^/P/Jt'-yUT5 >) 7 4 =.fr- 2 - fc'^y K> (2 5 0. 
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2m g, 0. 5 7 3 3mmol) (6mL) ^7^[)AI 

(5 0. Omg) %mx. s 7k*#fflfcT\ M"T?1 6B#ra«#Lfc. 
KJ«£3i®U *>mt:®J£mmi-Z>ZblZ.±<9 3Mt&V>l (HO. Omg, 
9 8 %) &&1Zo 
5 1 H — NMR (DMSO-d 6 , l^»TMS) 

9. 20 (1H, brs), 4. 53 (1H, brs), 4. 52 (1H, br 
s) , 3. 6 6~3. 74 (1H, m) , 3. 41~3. 49 (1H, m), 3. 
28 (1H, dd, J = ll. 2, 6. 8Hz) , 2. 15~2. 25 (1H, 
10 m) , 1. 96~2. 04 (1H, m), 1. 55~1. 89 (7H, m), 1. 
12-1. 3 2 (6H, m) . 

9. 20 (1H, brs), 4. 55 (1H, brs), 4. 54 ( 1 H, br 
s) , 3. 51~3. 61 (1H, m) , 3. 41~3. 49 ( 1 H, m) , 3. 
15 16 (1H, dd, J = ll. 2, 6. 8Hz) , 2. 15~2. 25 ( 1 H, 
m), 1. 96 ~2. 04 (1H, m), 1. 55~1. 89 (7H, m), 1. 
1 2~1. 3 2 (6H, m) . 
MS (E S I +) 

m/z : 3 2 5 [M+Na] + . 
20 MMffl 5 6 

(3S, P (SR) ) -3-'< % S*jA'tti'jJA'tf—A'T$;-l-T$S (7 

(3S) - 3— <^i?/U**->#/V#=/W7$ J- 2- t°-^y h'y (5 0 4. 
Omg, 1: 5 44 6 mm ol) (2 0mL) tCflOMft? Lfc^f&t::, 

25 ifi^i/^v'TtWo!) K (0. 3 2mL, 2. 3 165mmol) £ 
«TU M-Cl 6W»Ufc 0 

S«?:iffliU 'fce>*lfc»a£fc3 0%7-fe h>*®WZtox.. ^7- 
tyHP-20 (2 0mL, 7k-7i? h y<fc)i£^tB) »CT»K«rtTo*:ft, i£ffi 
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7kT*»#. HtWUMWMJ <7At*&g|U lilt 'febti1t*4 ^St^-t 

^-n--dri^^(CTlt H B B ^^ ; n : 5^<b{-ct9 g^b-^fe (4 2 1. 2 m g , 6 
7%) <H#fc D 

1 H — NMR (DMSO-d 6 , WliTMS) 
5 SEftgttffcA 

9. 57 (1H, brs) , 7. 52 ( 1 H, d, J = 8. 3Hz) , 7. 27 
-7. 39 (7H, m) , 6. 95 (1H, t, J = 7. 3Hz) , 6. 87 
(2H, d, J = 7. 3H z) , 5. 03 (2H, s) , 4. 82 (1H, br 
s), 4. 81 (1H, brs), 4. 55(2 H, q, J = 16. 1Hz), 
10 4. 14 (1H, td, J = 7. 8, 12. 2Hz), 3. 72-3. 80 (1 

H, m) , 3. 4 8-3. 5 8 (1H, m) , 1. 9 6-2. 0 6 (1H, m) , 

I. 64 — 1. 88 (2H, m), 1. 56 (1H, tt, J = l 2. 2, 7. 
8 H z ) . 

15 9. 57 (1 H, brs), 7. 53 (1H, d, J = 8. 3Hz), 7. 27 
— 7. 39 (7H, m) , 6. 95 (1H, t, J = 7. 3Hz) , 6. 84 
(2H, d, J = 7. 3Hz) , 5. 04 (2H, s) , 4. 82 (1H, br 
s) , 4. 81 (1H, brs) , 4. 5 0-4. 6 4 (2H, m) , 3. 98 
-4. 07 (1H, m) , 3. 4 8-3. 6 6 (2H, m) , 1. 96-2. 0 

20 6 (1 H, m) , 1. 6 4-1. 8 8 (3H, m) . 
MS (E S I +) 

m/z : 4 8 3 [M+Na] "\ 

mmm 5 7 

(3S, P (SR) ) -3-T$/-l-T^y (7xy^i/7tf^7^) 
25 **7^-/U-2-fc°^!J K>60^ 

(3S, P (SR) ) - 3 -^^vvU^v^/Vtf'-^T^ / - 1 -7$ J 
(7iy^>7tf/U7$/) ~;U-2-t's<}) Vis (2 00. 9mg, 

0. 4 3 6 3mmo 1 ) <D^$ J—)V ( 6 m L) ^fStC, (4 0. 

Omg) &ap;t, 7R^#fflMT. m-ci 6i^raa^Lfc„ 
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£«£5i&u zm&miEi&mirzzbfcx v amc&m (139. om g) 
9 8 %) zmz 0 

1 H — NMR (DMSO-d 5 , Wi?TMS) 

7. 2 5 — 7. 39 (2H,m), 6. 95 (1H, t, J = 7. 3Hz), 6. 
5 8 2-6. 88 (2H, m), 4. 7 6-4. 84 (2H, m), 4. 4 9-4. 
63 (2H, m), 3. 1 6-3. 80 (5H, m) , 1. 9 5-2. 05 (1 
H, m), 1. 6 2-1. 88 (2H, m), 1. 2 1-1. 33andl. 3 
8-1 . 4 8 (1 H, m) . 
MS (E S 1 +) 
10 m/z : 3 4 9 [M + N a] + . 
5 8 

(3S, P (SR) ) -Z-^V^;\^^^J^=-JVT% / -\ -T^y Vs 
^■f^-( )VT 5 7) /ft*?^— JV- 2- fc^il K>-<D^-J* 

(3S) -3 -^y^t^->^^'-^7 ? / - 2 - tVij (8 3 5. 
15 5mg, 2. 5 6 06mmol) ^t°y^y (3 3mL) [dDMLfc^IlC, 
iiat'Vm'f/^oUK (5 11. 9mg, 3. 0 7 2 6mmol) 

^jfi-r-i 8B#p B m^Lfc 0 

t^HP-2 0 (2 0mL, zk-T-fe h ^Id^tB) (ClTffi^^tfofc^, }gtij 

/V- n - ^#t >IItil a <k^ff 9 I i ia <J 1 (8 3 3. 3mg, 7 
3%) £#fc 0 

1 H — NMR (DMSO-d 6 , ftSMH^TMS) 
25 HftgtifcfrA 

9. 61 (1H, s), 7. 57-7. 60 (2H, m), 7. 52 (1H, d, 
J = 16. 1Hz), 7. 4 1-7. 48 (4H, m), 7. 27-7. 37 
(5H, m) , 6. 72 (1H, d, J=16. 1Hz) , 5. 00 (2H, 
s), 4. 72 (1 H, brs), 4. 72 (1H, brs), 4. 18 (1H, 



• 
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td, J=7. 8, 11. 7Hz) , 3. 82~3. 90 (1H, m) , 3. 5 
1~3. 59 (1H, m) , 1. 54~2. 07 (4H, m) . 

9. 61 (1H, s) , 7. 57~7. 60 (2H, m) , 7. 52 ( 1 H, d , 
5 J = 16. 1Hz) , 7. 4 1~7. 48 (4H, m), 7. 2 7~7. 37 
(5H, m) , 6. 72 (1H, d, J = 16. 1Hz) , 5. 00 (2H, 
s), 4. 75 (1H, brs), 4. 75 (1H, brs), 4. 03 (1H, 
q, J = 6. 8Hz) , 3. 58~3. 72 (2H, m) , 1. 54~2. 07 
(4H, m) . 
10 MS(ESI+) 

m/z : 4 7 9 [M + Na] + . 

mmm 5 9 

(3S, P (SR) ) -3-757-1-7^7 (3-7j=;U7 , o/V'f^7 
15 (3S, P (SR) ) - 3 - ^y^Jf->*;U*-^7 5 / - 1 - 7 5 7 



44 0 4mmo 1) J—)\s (6mL) JKRlC. ^7^9^1 (2 0. 0 

mg) *1&7Ls 7K*S#B^T, lfit-20li#FWtfco 
£fj£f££3i§U 5*^«BE*»t5wttcJ;9 IflWb'g'* (14 0. 5mg, 
20 9 8 %) 

1 H-NMR (CDC 1 3, l*«giTMS) 

7. 1 5~7. 34 (6H, m), 3. 95 (2H, brs), 3. 59~3. 
87 (2H, m), 3. 28~3. 38 ( 1 H, m) , 2. 86~2. 96 (2 
H, m) 2. 58~2. 68 (2H, m) , 2. 13~2. 21 ( 1 H, m) , 
25 1. 71~2. 02 (2H, m) , 1. 4 5 — 1. 5 7 ( 1 H, m) . 
MS (ES I +) 

m/z : 3 4 7 [M+Na] + . 
%WfoS 0 

(3S, P (RS) ) - 3 -^y^t*'>*;^^7 5 7-1-757 (4 



57) *77^^-2-t°^y (201. Omg, 0. 
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(3S) - 3 - ^y^t^f->*yV/f=;l/7 ^; - 2 - t'^D (6 0 2. 
Omg, 1. 8 4 50mmol) (2 4mL) \Z.MMMf& Lfc^j&tC, 

tlT?4-^ h*i/^Wa!l K (3 7 7. 7mg, 2. 4121 
5 mmo 1 ) *MtL^ m^6^MWLtc 0 

(2 2 0. 1 m g , 26%) £ftfc„ 
10 1 H — NMR (DMSO-d 6 , rtStPTMS) 

9. 49 (1H, brs), 7. 89 (2H, d, J = 8. 8Hz), 7. 47 
(1H, d, J = 8. 8Hz), 7. 2 7-7. 37 (5H, m) , 7. 01 
(2H, dd, J=8. 8, 2. OHz) , 4. 99 (2H, s) , 4. 69- 
15 4. 7 3 (2H, m) , 4. 12~4. 20 (1H, m) , 3. 84 — 3. 93 
(1H, m) , 3. 82 (3H, s) , 3. 5 3-3. 6 2 (1 H, m) , 1. 

50-2. 07 (4H, m) . 

9. 49 (1H, brs), 7. 89 (2H, d, J = 8. 8Hz), 7. 43 
20 (1H, d, J=8. 8Hz) , 7. 2 7 — 7. 3 7 (5H, m) , 7. 01 
(2H, dd, J=8. 8, 2. OHz) , 4. 99 (2H, s) , 4. 69 — 

4. 73 (2H, m) , 3. 9 9-4. 0 7 ( 1 H, m) , 3. 81 (3H, 

s) , 3. 6 2-3. 7 2 (2H, m) , 1. 5 0-2. 0 7 (4H, m) . 

MS (ESI +) 
25 m/z : 4 8 3 [M + Na] + . 

mmm 6 1 

(3 S, P (SR) ) -3 -7 5/-l-7^/ (4-> ^v"<y^^7; 
y) *^7^-^-2-t°^y Ki'^fiJi 

(3S, P (SR) ) - 3 - ^^ ^*'>*/VJl?^V7 ^ ; - 1 -75 / 
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(4-* h*->'<y , /^/l'7 5 J ) 2- t°^<iJ K> (112. 5 

mg, 0. 2 2 4 3mmol) ©i^/-^ (15raL) MC, ^7^^§ 

(2 0. Omg) ZMx.. 7K^#ffl^T, ifiX'2 0^WLfc. 
KJ&tt&5iSU 5**»E»*i"'6wifcJ:9 SWft^te (7 9. Omg, 9 
5 9%) £#fc 0 

1 H-NMR (CDC 1 3, iWaiilSTMS) 

7. 84and7. 83 (2H, d, J = 8. 8Hz), 7. 27~7. 34 
(1H, m), 6. 87 (2H, dd, J = 8. 8, 2. 0Hz), 4. 04- 
4. 29 (2H, m), 3. 7 0-4.03 (2H, m) , 3. 82and3. 
10 8 3 (3H, s) , 3. 35~3. 43 ( 1 H, m) , 2. 15-2. 25 (1 
H, m) , 1. 7 7-2. 11 (2H, m) , 1. 4 9-1. 6 3 (1H, m) . 
MS (E S I +) 

m/z : 3 4 9 [M+Na] + . 

%vm i <Dit&!to<DmM&£ihmm&mz.ttirz > m%)wm*. okabe h<r>i* 
. s mmtfem, vol. 19, no. 6, P 5 5, 1991) \cmcxn-otc 0 

(Cr j :CD-1) ©If 8ilttSrWWc#fLfc. #«fifcW:3 
SMff/&T\ ffi)«^3~4E/Hir Lfdo &4-ttDay OfcV* n 7**77 
20 5 K2 0 0mg/kg*^»KU|t|gttert«^U SBi^»l» (*HS#) 

ttfilAifiS, *S 2 H{C^H»J 1 (Dfc&®(D 30mg/kg/day, f&3$ 
fcttSSlfifll 1 <D4k&®<D 1 OOrag/k g/d a ySr#l|Rrtfc5 B HQ (Day 
l~Day5) S«S4-Lfc 0 IMDayO (^a7^777 U'^fi) , 
2, 4, 6, 8&tfl Olcffije«HR3&»5>fTV\ fi«$c£&fl#lfttc$iJ£1-5 C i 
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mw\i ©ft-&*fc«tsejfiL#»oisi« : xioo/?y>- h^*) 

Day 0 6 0 + 1 6. 8 3 3±7. 8 8l±38. 7 

5 Day 2 1 8 + 6. 6 2 3± 1 4. 2 2 5 ±8. 3 

Day 4 9±2. 9 7 ± 1 . 8 1 3 + 6. 8 

Day 6 21±2.5 25±6.2 12 4±144. 2 

Day 8 7 1 +3 1. 7 1 08 + 5 2. 8 1 3 913 6. 7 

DaylO 5 5 + 1 1. 3 5 8+ 1 6. 1 4 9+ 7. 3 

10 Trfttt. »©eAStz) 5 Day 0, 2, 4, 6, 8, Rl? 1 0 X'^tl 
mi 0 0, 3 0, 15, 3 5, 1 1 8, &t*9 2%-CfcStf)tC*tU 1 
0ft^(O3Omg/kg/dayt1JDay 0, 2, 4, 6, 8 , RTf 1 0 
TWiXlOO, 7 0, 2 1, 7 6, 3 2 7 , ST>* 1 7 6 <9 , HJS0iJ 1 

»M©1 0 Omg/k g/d a ytttD a y 0, 2, 4, 6, 8 , RXf 1 

15 0 X'Ztl^tl 1 0 0 , 3 1 , 1 6, 1 5 3, 1 7 2, M6 0%^Lfc o Z(D 

Day 8<Dx-^^b?^^fi«^^ffl/i^5^<b^p^^^^^ofc: 0 
?WJ2 

20 ^ * x*(D BsknmmRxfskA-mn^m^.m 

ICR^ 1 )^ (C r j :CD-1) (DM 8 jIf&f}£f^K#!; Lfc c $Mf|j&l+5S¥ 
t»J&T\ ^ lSKcK+M-CfcS^S^tt^, m2H{Cfi«^i|4 S<Dik&!%) (H 
1 <D^#l<Di£@£J&) SrlOmg/kg/day, 31 3 3¥(c:|+||Jfc0iJ 45© 
^£^£5 Omg/k g/d a y, f£ 4 S¥ta+HJ£#'J 4 5 <D4t&®% 2 5 Omg 
25 /k g/d a y , ^5l*(C(i7:yU7^^^^ (WO 9 9/2 5 7 1 9,^2 
0 0 0-3 2 7 6 8 9, (3 S, PR) - 3-7^7-1-757 (7;l//t7^ 
7) 2-t°^y K» £50mg/kg/da yK&S^U »J#) 

3&£3~4|7C/#i: Lfc 0 ^4(+M^JC5 0P B 1S«^t, Mf B m7SP 
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t-yjviijs) &tfifc/J«c<3Q$iJ£ (MM£ : x i o o o o/s 

5 jfiL/MStfc 

1 8¥ 6 ± 1 7 8 . 4 ± 1 1 . 3 

%2ffi- 25±13 7 6. 0±7. 8 

^3S¥ 23±19 84. 9±8. 3 

4 0± 1 8 8 1. 1 ±8. 0 

10 H5B¥ 1 5 + 5 5 7. 1 ±5. 1 

mmm 4 5 (oit^m^mm^n uiomg/kg/day»-e4. 2 

5 0mg/kg/dayHT*3. 8ffiF % 2 5 Orag/k g/d a ySfT'6. 7{£ 

15 3%) , mmvu 5<Dit^mm^ti<Dm\c^^xhsk^m^^^^:^^ 

WBfcl 3 

A**?*?—' tf I VJStt©«!j£ 
3. 2mM ^y^-7py^-3-t7^7;K 
25 0. 0 2 5ml, 0. lMh^-7K^l» (pH7. 2) 0. 

lml, KKUBWfcao*., S^SSttK-CO. 2ml 3. 3 

7°C, 1 O^ffiflOfflU 7* h S^*- h$rllWy^7^® 

K £ •? Lfc V^-f^-VA**??-?— fef I VJ&iR 0 . 0 2 5ml SrADx., 

3 7°C, l^raS/^^-fr-to 10%^y^->xf!/y (2 0) yA-tf 
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II) 5Mi?3iV^ h y (pH3. 7 8) £0. lmli 

z.XKfo*W±L, 5 2 5 nmK*5tt$!ft3te& (a) &a8£Lfc, 
****vS|f«K©*Srfflv>fcWtt©!»3tft (b) &SI£U ^T^v^^T" 
5 ^y-i? I VfflM££h®5£<0. [ (b-a) /b] x 1 0 0 K «fc «9 tfS L/c 
^CO^&^J: ^iiJ^Lfc»P^^%rov J -?7 0 5 : -v ; ^7 0 ^^--if I V 5 0%P1 
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5 


mmm i <o^m 


0. 


0 1 7 




mmw 1 1 <r>Kc&m 


1 5 






wtm 1 5 <o^m 


1 . 


7 




mmm i 1 <oft&m 


1 . 


5 




m&w 2 2 <Dit^m 


0. 


2 9 


10 


mmm 2 5 o^^j 


0. 


8 6 




mmm 2 8 <r>qc&m 


4. 


2 




3ii£#J 3 1 (Dit&Qs 


0. 


9 3 




mw\ 3 4 (D\t^m 


1 . 


1 




mmm 3 7 o^t^ 


2. 


1 


15 


Hife0ii 3 9 


0. 


7 1 




nmm 4 1 (o\t^m 


0. 


0 3 5 




mmm 4 2 <D\t^m 


0. 


0 0 9 3 




^ffiffl 4 3 (D\Y&%!!S 


0 . 


0 2 2 




HWJ 4 4 


0. 


0 0 2 0 


20 


H»J4 8©ft^« 


0. 


3 8 




H» 5 1 <ZMfc&*5 


0. 


3 0 




H«J 5 3 <£Mb£#) 


0. 


4 3 




HJS0iJ 5 5 <Z>fc£^ 


0. 


4 8 




$2ft$| 5 7 <7?<fc<£^ 


0. 


0 6 1 


25 


H&ftl 5 9 (Dik&m 


0. 


2 9 




HWJ6 l<D{t&® 


0. 


3 5 
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»a-7^-N- (^7?y^7^/U) 7**A&^£^fr«fL®J 
10 i©EI«$ti5 0 
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fit 



l . TfE-J&it ( 1 ) 



5 




•A 



0) 



.w 



0=P N 



X 



10 



N 



/\ 



Z 



Y 



20 /i^=/Ug, i/^DT/V^/vS, ffili7^S, T y -^7^S, ^fn/y 

a*, ry-yus, ^Tory-^s, famr^ 7y-/^->i > 
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7/^=1 ^v/^/Utf'-^g, #/w^-(VPg, iSM7^/^T \ J TJA-zK-^g, 

- (CH 2 ) n- ( n & 0 ~ 3 £^"f ) ^"To ) X*mt>£tlZ> a -7 ? J - N 

- (^7^*77^^) 7 ^ ^ Ai^xii^e^iif wot ^ nsi. 
io y-^gT*fim£ft5::<b£^K ft*^ifB«©a-T^ y-N- (v^r^y 

3. (1) (C&V^T, A/^Tk^J/fH^^U W, X, YRXfZfrZM' 

tim±LX7kmj%?; \&f®7;i'*;i>m, ry-^g, isar^s, ry-^r 

TV-sum. i&,B7^^^'>m. TU-^t^yS, *;l//jt>yS, ^ayvs 
T\ -7771, ^Fni, #/W<^-fA<g, X\t{&M7 /\s*JV7 5 / #/U7tf~/P 
ST*Si§tl5:i^U Qii- (CH 2 ) n- (nfi0~3?r*-t-) &^1"> 
!f3fciIlfE«Oa-T^ /-N- (-77 5 7^7^-;U) 7 A^igffcXtt 
20 ^(D^S^tt^W^ftSffio 

4. (1) (d*5V>-C, A^^ilf^l, W N X, Y&t>*Z^ft^* 

T-fef-zwS. 7'^V-f/i'g, 7^-/ur-fer^S, 3-7^-/V7°a'V^/i'g > 

25 i^^-l'/i'g, ^TV/i^g, 4-> h^^y^yi'S, 4--ha^^y 
-Oug, 4-7/M-n^y/-f/i'g, r/l'yvg, xf^^iJ^^S^ 
XI*7^-/WT$ 7*^^-/^^7FL, Qti- (CH 2 ) n- (n(20~3£ 
^1") $r^-tx «#JflfEi&<7)a-7$/-N- (S?T ^ V 7 ^ =A0 77 



WO 03/080633 



PCT/JP03/03534 



5. -j&5£ (1) K*5^T, A&fcmm**^^. X, Y&tfZ#-WP 

ftM&Lxfrmm*. {fkmr^/^m, y^^m, 4-y b^^y^^^m. 

r-fef-^S, :/*y>f/Vg, y^-^T-k^j^m, 3-y ^~;l>y°as<S 4 /um, 
5 ^^-t^^j^m. sOSJ^Si, 4-y b^^yV^S, 4--FD-<y/ 

^fey^-frr % y ^/"tf-^XSr^U QdS- (CH 2 ) 2~ (^^^>S) 
£^-f\ !fMlEi©a-7;/-N- (^7;/^7^;P) 7^^A^ 

10 6. -jRS: (1) iC&V^T, A^jg^^L, W, X, Y&XfZtf±X7k 
^JEH^^U QiS- (CH 2 ) n - (nli0~3^t) $r*H\ IBjIPS 1 IB 

7. -JR^C (1) fc&^T* Atf**®^* U W, X, YRXfZ^±X7K 
15 *]gl?-£^U Q#- (CH 2 ) 2 - Sr^-T, W*q(llB*feOo 

-7$ y — n— (^7^;*^7^=/i/) 7 ^ ^ ARiftxtt ^oXIfWicff 

8. tosv^T* AjfoMH**«r*U w, x, y^t>*z«^TtK 
SSJO^fc^U Q*t-CH 2 - (y^^^S) £^-r, «*«l|2«©o-7 5 

20 y-N- (^7 5 7*^7^^) T^^&fcm^isss^ftfcSf^six 

9. — jtt^C (1) K*5^T, AtmBT^^M. 711-M, ^td7U- 

n-CbJ:<, tt^ti6^i:iiiH7/^;H, ry-/H, ^td7 y -yu 

& »7/^7^1, ISiK7^7^7S, 7J^tf>~>S, 

^S, <£iRT^3*'>*^=^S, Xtti«7/^^7 5 y 7JA-tf--yl.g-C@ 

&£ft5C<b£*U W % X, Y/Xt/Z^^tlW^^LTjK^J©^, ®»7^ 
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$7^3vi^ 7V-^&, ^fn7!)-M, &B.7 7!J-^ 

- (CH 2 ) n- (nliO~3^Tf) &7j*1\ 1 ISicCDa -T 5 / -N 

io. — (i) idfcv^r, a«^t^=¥^s, ry-A-g, -v-tptu 

15 - (CH 2 ) n- (nteO~3£^1-) £^1", fi#*M 1 fe«cO a -T $ / - N 
1 1. -j&it (1) i-*5^T. A^j^T/i^ug, Xtt->^o7M/H^ 
7U-^l, ^ro7y-;^ (£07^ tK^S, ^p^Ht^ 7 

- (CH 2 ) n- (nJ20~3£^-f) «r*M\ ff#*I 1 IB«t© a - 7 $ J ~ N 

25 12. — (1) {-*5V^T, A^i6f57^^S, XliS'* p 7A-*A'g£ 

XPTy-^ST-gm^tl5r i^^t. X, Y&tf Zfi£T7kl?fJ^£^ 
U Qfi- (CH 2 ) n- (ntt0~3^^-f-) fit#J|C 1 M<D a -7 
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13. -#5£ (1) £*5l^T, A#7^~;Ug, Xlt 2 -7 V ^ST*gtfe$tl 
TfciV^fvUS* ^fvl/£ % n-7°utVug, ^yyntVwS, 
^S&tfU W, X, Y^I>'Z{i-r^T7K^^^L, Qfi- (CH 2 ) n- 

5 (n«:0~3Sr*-f) Sr^-T, 1 ffiffi© a -7 5 7 - N- (^7;;*^ 

14. — jft^C (1) Kfc^T, A3&S7*=/U», Xtt2-7y^S-Cfitfe$iX 

/USSr^U W, X, Y^t/Zfii-^TTK^^Sr^t, Qtt- (CH 2 ) n- 
10 (nttaii2) ZTF-fs f**JSlffiHftOo-T5/-N- (v?7^*7 7>f 

5*«r*«b^t-t-SfijiL*it*l«U. 

20. »*gci~i 4ovN-rn^^iE$fe<D^^x« ; e©^a^^n : ^^ix 
2 i. fs#gu~i 4<^^Tn^(cfe«(Dfb^#)Xtt-?:©^s^^i^$ti 

2 2 . 1-14 ©v^n*Mc|Biffi©ft^*5Xtt-?-©^S^W»cflF^$Jx 
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